Upper Third 


SPECTROPHOTOMETER 


Mains-operated Model PMQ Il 


Made by Carl Zeiss, Oberkochen, Germany 


For precise measurements from 200 my in the ultraviolet to 1000 my in the near infrared 
region with high spectral resolution. Write for illustrated literature. 
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COLORIMETER 


A NEW ADVANCE IN 
RAPID READING 


REFERENCES 


E. J. King, I. D. P. Wootton, 
**Microanalysis in Meaical 
Biochemistry,’ 3rd Edn., 1956. 
G. E. Delory, ‘‘Photoelectric 
Methods in Clinical Bio- 


This colorimeter takes 
advantage of the latest 
remarkable improvement 
in moving coil meters. 
The new ‘Centre Pole’ 
principle has yielded an 
instrument of all the vir- 
tues extreme robustness 
and rigidity, accuracy, 
high sensitivity, and brisk 
stick-free action which 
gives precise readings In 
3 seconds. The 5 in. 
scale is calibrated directy 
in extinction (E). 


APPLICATIONS : * fast action—precise reading in 


Clinical Tests and Biochemistry. Blood, Urine, Body | > S** 
Fluids, etc. * directly calibrated in extinction (E) 
Food Chemistry. Analysis and Quality Control. * one knob operation 


Analytical Chemistry. Inorganic and Organic Analysis. 
* 
Agricultural Chemistry. Soil Analysis. 
Metallurgy. Iron, Steel and Non-Ferrous Metal * tropicalized 
Analysis. * stabilised light source 


Ask for publication 603 


SUPPLY THE WORLD’S LABORATORIES 


Gallenkamp A. GALLENKAMP & CO. LTD. 


Technico House, Sun Street, London E.C. 2 


MARTIN & HARRIS PRIVATELTD. | 


AGENTS SCIENTIFIC DEPT., SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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* The most COMPLETE 
Microscope so far 
made 


# Ideal for QUALITY 
PRECISION 
& VARIETY. 


WILD M 20 


RAJ-DER-KAR & CO. 


Sadhana Rayon House 
Dr. D. Naoroji Road 


BOMBAY-1 


The M 20 Microscope with few of its attachments. Telephone: 26-2304 Telegram : TECHLAB 


Fig. 1 : With Micro Camera and Binocular Tube; Branch Office: 
Equipped as Phase Contrast Microscope ; 44:6 REGAL BUILDING 
: With Six-Hole Nosepiece ; Filter Exchanger, CONNAUGHT PLACE 
NEW DELHI-1 


: Built-in Illuminator for Kohler Illumination. 
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Gansons 


@ GAS PLANTS, ELECTRIC MODEL 


€ GAS PLANTS, WEIGHT DRIVEN, NON-ELECTRIC 
for FiELD Labs. & places without electricity 


€ LABORATORY EQUIPMENT 
AND APPLIANCES 
Incubators, Ovens, Siills, Baths, Shakers... 


@ STAINLESS STEEL FABRICATIONS 
for Pharmaceutical, Chemical, Dairy 
and Food Processing Industries 


@ ISOTOPES HANDLING & STORING EQUIPMENT 
€ ORE-DRESSING PLANTS & EQUIPMENT 


GANSONS PVT. LIMITED 


P.O, BOX 5576 BOMBAY 14 


Please contact for details : 


LABORATORY FURNISHERS 


DHUN MANSION, VINCENT ROAD, DADAR, BOMBAY 14 
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AVAILABLE EX-STOCK | 
| GERMAN ‘MEMMERT’ OVEN MODEL TV 10 | 
GERMAN ROTOFIX CENTRIFUGES (Various) | 
| RSENS WARING BLENDERS | 
| And other Laboratory Glassware | 
| | 
| | 
: | Model Tv 10 with metal door 
| 
| 
‘ | Telephone : 62761 
Branch: AHMEDABAD 
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TYPE S-80 
REGULATED 
POWER SUPPLY 


A general purpose laboratory Power Supply for bench 
use or standard rack mounting. 


SPECIFICATIONS 

Output 1 O-300 voits D.C. 100 m.a. regulated 
Output 2 0-300 voits D.C. 100 ma. regulated 
Output 3 0-150 voits D.C. Negative S m.a. regulated 
Output 4 6.3 voits A.C_5 amp. unregulated. 
REGULATION nae af than 4% for both line fluctua- 


tions from 200- 240 voits and load 
can tion from minimum to maximum 


Manufacturers of Regulated Power Supplies, Electronic 
Test Instruments, Physics Apparatus, Special Equip- 
ment for Research & Industrial Control Equipment. 


Available from ready stock. 


Ask for details of complete 
range of Regulated Power 
Supplies. 


i 


= 


® | | | 

UNIVERSAL 


SAUTER’S 
ANALYTICAL RAPID SINGLEPAN BALANCE 


*MONOPAN’ 


Capacity: 200 gm. 

Range of optical scale: 110 mg. 

1 scale division: 2 mm. or 1 mg. . 

Readability: + of a vernier division: or 1/20 mg. 


SOLE AGENTS IN INDIA: 


GORDHANDAS DESAI PRIVATE LTD. 
PHEROZESHAH MEHTA ROAD, BOMBAY-1 


Branches: 


P-7, MISSION ROW EXTENSION 4/2 B, ASAF ALI ROAD 22, LINGHI CHETTY STREET 
NEW DELHI 
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MAIHAK 
BUNKER LEVEL INDICATOR 


WITH SIGNAL EQUIPMENT 


TO CONTROL THE FILLING LEVEL OF FINE AND COARSE GRAINED BULK MASS 


SUCH AS: 


COAL AND COAL DUST, CINDERS, CEMENT, GRAVEL, CHEMICALS, GRAIN, PLANT 
HUSKS, SAWDUST, SOAP FLAKES, SODA, DRIED MILK, ETC. 


TO CONTROL CONVEYING INSTALLATIONS 


SIMPLE PRINCIPLE OF OPERATION—RUGGED DESIGN— 
DEPENDABILITY IN SERVICE 


Some users of MAIHAK Bunker Level Indicators : 
* Power Stations * Flour Mills and Granaries * Cement Works * Iron 
and Steel Works * Gas Works *Breweries * Cellulose Factories 
*Chemical Plants * Foodstuff Factories * Paper Mills * Wood 
Working Industry, Etc. 


Further particulars may be had from: 
SOLE DISTRIBUTORS 


THE SCIENTIFIC INSTRUMENT CO,, LTD. 


| BOMBAY CALCUTTA | NEW DELHI 
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filter 
papers 


You cannot be too careful about 

the filter papers you use. 

For consistently accurate results use 

only GENUINE WHATMAN papers 

in your laboratory. They are made by 
modern techniques that guarantee 

their quality: their properties are 
examined and controlled at every stage 

of manufacture. They are preferred 

by leading scientists throughout the world 
because with Whatman you can be sure 
you are getting the correct results in 

all filtration procedures. They have 

no substitute. So look at the label 
carefully and see that it is 

GENUINE WHATMAN before you buy. 


ensure correct results 


Gt. Britain: 9 Bridewell Place, London EC4 
USA: 9 Bridewell Place, Clifton, New Jersey 


Sole distributors of 


WHATMAN FILTER PAPERS 


Manufacturers W & R Balstop 
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specially 
packed 


The many different packages used for B.D.H. laboratory chemicals are designed 
to ensure safety, economy and maximum convenience. Polythene has revolutionized 
many containers; glass bottles for both solid and liquid chemicals have been re- 
designed, new ‘closures’ introduced, double-capped bottles developed to avoid 
volatilization losses; and brighter, more attractive labels give space for technical 
information, specifications of purity and warnings on hazardous materials. 

There are more than 6,000 laboratory chemicals and reagents in the B.D.H. 
catalogue, and upwards of a thousand of them are labelled with specifications of 


purity. 
THE BRITISH DRUG HOUSES LTD 
8.D.H. LABORATORY CHEMICALS DIVISION * POOLE * ENGLAND 
Send your enquiries to: ¢ 
BRITISH DRUG HOUSES (INDIA) PRIVATE LIMITED 
P.O. Box 1341, Bombay-! 
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> Saraphai Merck’s special skill 

in fine chemicai manufacturing 
contributes to progress in Industry, 
Research and Higher Education. 


© Sarabhai Merck’s guaranteed reagents 
offer the ultimate standard of purity 
and most informative labelling, bearing 


international repute and guarantee 

| of E. Merck. 
’ In the manifold applications of 
Chemistry from agriculture to zincography, 
Sarabhai Merck’s fine chemicals and 


TO laboratory reagents play a vital 


role for a better future. 


INDU STRY AB sarasuat MERCK PRIVATE LTD. 
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VACANCY FOR SOIL SCIENTIST 


Applications are inviled by the Indian Tea Association for a Soil Scientist in the 
Research Station run by the Association at Tocklai in Assam. 


Salary together with allowances in the scale Rs. 1,270 to Rs. 2,870 per month 
. (slightly less for unmarried applicants) and the starting salary may be given at a point 

in the scale commensurate with qualifications and experience. In addition, certain 

| other amenities such as free furnished quarters, participation in P.F., etc., will be 
available. 


The minimum qualification is Honours/Post-Graduate Degree involving 
specialisation in Agricultural Chemistry and/or Soil Science from an Indian and/or Foreign 
University together with experience of Soil Research/Inorganic analysis of plant materials, 
and knowledge regarding recent developments in Soil Research and Fertiliser Usage. 


Applications to The Secretary, Indian Tea Association, Roya! Exchange, Calcutta, 


| giving a statement in duplicate of full qualifications, experience, references and with 
copies of publications, if any. 


THE INSTITUTION OF 
CHEMICAL ENGINEERS 


Indian Lac Cess Committee, 
Ranchi, Bihar, India, has instituted a 
Lac Utilization Research Prize 
Scheme as follows: Two prices 
respectively of Rs. 10,000- and 


37th (1961) Examination 


Application Forms for entrance 


is 5,000/- areto be awarded once every ie 1961 
3 yeers for best applied research on should be returned not later than 
Lac. The first award is to be made the 1st June 1961, [the tst-July for 
in will be hose taking Part 3 (The Design 
awarded gold medals worth res- : 
peciively Rs.500/- andRs. 300/-. Re- only], may be obtained 
ma search workers from any part of the 


World will be eligible for the prizes. 


The General Secretary 
THE INSTITUTION OF 


CHEMICAL ENGINEERS 


16, BELGRAVE SQUARE 


For details, please write to: 


DIRECTOR 
INDIAN LAC RESEARCH INSTITUTE 
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NAMKUM, RANCHI, BIHAR, INDIA 


MODERN MEDICAL SHORT-WAVE DIATHERMY SET 
“JUNIOR 4” 


RLEHFELDT&CO GMBH KEPPENHEIMA OB 


Special Features: 


* Maximum Output 400 watts. 
* Wavelength of 11°06 m (27-12 Me/s). 


it has been awarded Serial Test Number of FTZ= Central Institute 
for Communication Engineering Corresponding to the F.C.C. in 
U.S.A. 


Two-Knob Control for fine & rough adjustment. 
Conveniently adjustable Signal clock. 
HF Surgery operations conveniently carried out. 


Ex. M/s. DR. LEHFELDT & CO., G.M.B.H., GERMANY 
For further particulars contact Sole Agents : 


TOSHNIWAL BROS. PRIVATE .LTD. 


198. JAMSHEDJI TATA ROAD, BOMBAY 1 
BRANCHES : 


14-B/l4, N.E.A., UTTARI MARG ROUND TANA, MOUNT ROAD P.O 
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Tenth International Conference on High 
Energy Physics was held at Rochester from 
August 25 to September 1, 1960. It will be 
interesting to recall that the High Energy Con- 
ference, more commonly known as_ the 
‘Rochester Conference’, had its origin ten years 
ago in 1950, as an informal semfnar when 
Prof. Robert E. Marshak invited to Rochester 
a small group of specialists to discuss the newly 
discovered pi-mesons and their implications in 
nuclear problems. With the subsequent dis- 
coveries of newer fundamental particles in cos- 
mic radiation, and with the development of 
great accelerators for the production and study 
of these particles in the laboratories the scope 
of this annual conference widened, and the venue 
of its meetings spread out. The purpose of 
the annual Conference whose scope now encom- 
passes the whole field of particle physics, is tu 
bring together representative groups of workers 
from high energy laboratories throughout the 
world, so that they may present the results of 
their work done during the year both on the 
experimental and theoretical side and have 
informal and comprehensive discussions on 
them. 

The first seven High Energy Conferences were 
held at the University of Rochester under local 
auspices. In September 1957, the General 
Assembly of the International Union of Pure 
and Applied Physics created a Commission on 
High Energy Physics to organize the inter- 
national Conference. This Commission decided 
to rotate the 8th, 9th and 10th Conferences 
among Western Europe (CERN, 1958), U.S.S.R. 
(Kiev, 1959) and U.S.A. (Rochester, 1960). 

The 19th Conference was attended by about 
350 nuclear physicists, representing laboratories 
from 30 countries. In all there were some 170 
contributions besides 30 invited papers. To 
cope with this large amount of work and also 
to see that the participants got the maximum 
benefit out of the Conference, the organising 
Committee divided the contributions into four 
groups, namely, (1) Strong interactions of pions 
and nucleons (experimental) ; (2) Strong inter- 
actions of pions and nucleons (theoretical) ; 
(3) Strong interactions of strange particles, and 
(4) Weak interactions. The papers under each 
group were presented and discussed at smaller 
‘working’ sessions, on the first two days in 
four simultaneous half-day sessions. There 
were four half-day plenary sessions on the last 
four days at which rapporteurs summarized the 
highlights of the material presented at the 
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.simultaneous sessions. 


between a pair of pions. 


Also there were three 
half-days of plenary sessions for invited papers 
in three fields of general interest, namely, 
Structure of elementary particles; New results 
at superhigh energies; and Theories of ele- 
mentary particles. Ample time was provided 
for discussions which formed the more important 
feature of the Conference. 

On the experimental side on the strong inter- 
actions of pions and nucleons, two experiments 
to measure the lifetime of the neutral pion were 
reported. The first of these by Tollestrup and 
his collaborators of the California Institute of 
Technology, was based on observation of the 
photoproduction process in the Coulomb field 
using 900 MeV photon. This gave for the 7° 
lifetime a lower limit value of 5 x 10-17 sec. 
The second experiment, by Glasser et al. of the 
Naval Research Laboratory, was based on a 
direct measurement of the 7° decay distance 
which gave the mean lifetime as (2°3+ 0-8) x 
10-16 sec, 

Valladas gave a summary of the most recent 
measurements of total cross-section of pion pro- 
ton scattering made with the proton synchrotron 
at Saclay, in the energy region 400 MeV to 
1-5GeV. The Saclay results for energy and 
cross-section at maxima are: 605+ 5 MeV, 
¢=45:8+1-8mb.; 890+9 MeV, *=58-0= 
1-8mb. There are smal] differences between 
the results of Saclay and Berkeley which have 
not yet been understood. The chief object of 
all these experiments, of course, is to help in 
assigning definite angular momenta and parities 
to the states which are especially important near 
the sharp maxima in the total cross-section. 
The Saclay data are consistent with the assign- 
ments of d,,. and f;,. to the states associated 
with the maxima at 600MeV and 900 MeV 
respectively. 

During the past year considerable interes’ 
both theoretical and experimental, has centre. 
on the question of the strength of interacticy 
The main problem ? 
the application of dispersion theory to pior. 
physics is to obtain explicit forms of the scatter- 
ing amplitudes which satisfy unitarity and have 
the correct location of the singularities in the 
kinematical invariant variables. 

At the Conference three different programmes 
were presented. Chew gave a description of 
his own work with Mandelstam on the pion- 
pion interaction carried during the year at 
Berkeley. This work was along the lines re- 
ported in Kiev, concentrating attention on the 
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type of solution in which the P-phase shift may 
be large at low energies. 

The programme of the European group at 
CERN was presented by Cini and Fubini. In 
both these methods the equations obtained at 
the end are essentially the same although the 
procedures are different, and the approximations 
which are necessarily to be introduced are 
done at different stages. Details of studying 
the problem by an entirely different method 
were presented by Shirkov (Dubna). The two 
approximations that are usually made in the 
derivation of integral equations from dispersion 
relations and the unitary condition are, firstly, 
the two-particle intermediate approximation, 
and secondly, consideration of low angular 
momentum waves only,—the contribution from 
the higher angular momentum states being 
usually neglected. While these approximations 
can be justified in low energy phenomena, one 
has to be careful in neglecting the higher 
waves in what may be called the ‘unphysical’ 
region where it may lead to large errors. The 
Dubna programme outlines a new method of 
approach in which only those angles are 
chosen for deriving integral equations, for which 
the Legendre expansion fails only at the distant 
part of the unphysical region. The data cal- 
culated on this method seem to give evidence 
of s-wave scattering, although about p-wave 
scattering they are inconclusive. 

Three papers presented on the experimental 
side of pion-pion scattering also evoked con- 
siderable interest and discussion. Since one 
cannot make a target of free pions, one possible 
experimental approach is to look for particular 
correlations between a pair of pions produced 
in the final state of some reaction. Crowe and 
his collaborators (Berkeley) studied the re- 
actions p+d-»He?+ 7° (-—He?+ r++7-), 
using incident proton energies ranging from 
624 to 743MeV. The He® mementum spectra 
show besides high momentum peaks due to 7° 
production, a continuum at lower momentum 
which may be attributed to double pion inter- 
action. Derado who studied the process 
at 1 BeV using a hydrogen 
bubble chamber found a low energy peak in 

' the kinetic energy spectrum of the proton which 
he has interpreted in terms of a pion-pion cor- 
relation. A similar interaction was studied by 
Anderson et al. (Berkeley) following the sug- 
gestion of Chew and Low. They reported the 
results of their study of photographs taken with 
the 72-inch hydrogen bubble chamber which 
was exposed to a Bevatron *-beam of 1-03 
BeV/c, 
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From the contributions made at the Con- 
ference on the experimental results of the 
strong interaction of strange particles one may 
conclude that the past year has been reasonably 
productive from the point of view of data 
accumulation but quite unproductive from the 
point of view of reali understanding. For the 
first time results at very high energies, above 
3BeV wee presented both from the Russian 
accelerator and the CERN accelerator. In addi- 
tion there have been some new results in proton- 
proton production and photo production of 
strange particles. 

The Dubna studies on the production of 
strange particles by 7-8 BeV pions in a propane 
chamber have yielded the following measure- 
ments of total cross-sections: o(Y° + K) 


=0-8+0-25mb; o (K° + K°) + (K° + 
+o (K° + Kt) = 12 + 0-3 mb. 


Good (Wisconsin) reported the results of his 
study of the reaction + 7-+ 
The structure of the momentum spectra of the 
pions suggests the existence of quasi-stationary 
states of the ™— ( system. 

Panofsky gave a review of the work in pro- 
gress on the collision of very high energy 
electron beams produced in the Stanford linear 
accelerator. The energy involved will be 
several thousand BeV, and it is expected that the 
results will be one of great significance as they 
will enable one to examine the validity of 
quantum electrodynamics in an energy region 
which has so far only been accessible in rare 
cosmic ray events, 

Regarding the investigations on weak inter- 
actions, the question of the universality of 
weak interactions came in for much discussion. 
Feynman has investigated the problem with 
special reference to the lifetime of the muon, 
From the beta-decay data of O!4 he calculates 
the muon lifetime as 2°:251+ 0-012 sec. Gell- 


Mann outlined a more abstract formulation of - 
the universality idea, which might be able to zone 
cope with the weak interactions of all particles. com 

In the plenary session on New results at rock 
superhigh energies, Cocconi reported on the with 
main results obtained with the 25 GeV proton In ¢ 
synchrotron of CERN since it went into opera- 40, 1 
tion on November 24, 1959. One of the unex- ocea 
pected results was the production of light met 
nuclei deuterons, tritons, and He* in the Tl 
collision of the GeV protons with the target eart! 
material. Veksler reported the Dubna results stall 
on the behaviour of nuclear particles colliding pera 
at high energies with special reference ‘to dow 
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collision of pions with nucleoris, nucleons with 
nucleons, and the production of strange particles 
by pions on protons. One important result 
that has been established at Dubna is that there 
is an increase in the production of K-meson 
pairs with an increase of energy of the primary 
particle. 

Four invited papers were presented at the 
plenary session on Theories of elementary 
particles. This session naturally evoked con- 
siderable discussion. There always remains the 
question whether all the elementary particles 
of today are really ‘elementary’ or ‘basic’. They 
are recognised as elementary on the basis of 
our present knowledge of nature. They may 
not stand as the most basic elements of matter 
at the next stage of physics. In fact, Fermi 
and Yang pointed out, as long ago as 1948, a 
possibility of explaining the *-meson as a com- 
pound state of a nucleon and an anti-nucleon. 
One of the current problems of particle physics 
on the mathematical side is to evolve a unified 
theory of fundamental particles. Ohnuki 
(Japan) spoke.on the extension of Sakata’s 
composite model of elementary particles. One 
interesting outcome of Ohnuki’s investigation is 
the existence of a neutral meson with zero 
isotopic spin. This has been called 7°’. It 
comes out as one of the configurations of the 
composite model of one baryon and one 
antibaryon system. Any experimental evidence 
for this pseudoscalar meson has not so far been 
found. 

Blokhintsey presented some new results 
obtained by his group at Dubna by the New 
functional methods in the field theory. Heisen- 


The Earth's Crust 


berg reported on the progress of research on 
the non-linear spinor theory carried out during 
the year by his theoretical group at Munich. 
The chief assumption in this attack of the prob- 
lem is that the symmetry principles rather 
than the particles themselves are regarded as 
the elementary notions of physics. . 

The above summary, though cursory, is 
sufficient to indicate the voluminous work that 
is being done on many fronts on the physics 
of high energies. There is no doubt that the 
delegates to the Conference obtained quite a lot 
of new information both on the experimental 
and the theoretical sides of the various problems 
connected with high energy physics. As a 
result of the discussions while many doubts 
were cleared, some were also deepened. After 
all, “one criticizes, one learns, gets information, 
and thereby the progress of science is 
maintained”. 

The full Proceedings of the Tenth Conference 
have been published as an impressive volume 
of 900 pages.* It will be clear that with this 
growing activity in this field of particle physics 
one year interval will be too short a period 
to understand the full implications of the 
results obtained and to draw definite conclusions 
therefrom for presentation. In this context the 
decision of the IUPAP to hold the Conference 
on a biennial basis will be welcomed. 

The Eleventh Conference will be held at 


CERN in July 1962. 


* Proceedings of the Tenth Annual International Con- 
ference on the High Energy Physics, Rochester, 1960. 
(Interscience Pub'ishers, New York-1), 1960. Pp. xxv+ 
890. Price $ 13.50. 


THE EARTH’S CRUST 


SPECIAL place in international geophysical 

research programmes is occupied by explora- 
tions of close-lying strata of the earth’s mantle, 
the layer underlying the solid crust. The sialic 
zone of the earth includes the lightest rock 
composed of granites, gneissic and sedimentary 
tock. Its specific gravity is 2-8, as compared 
with the earth’s mean specific gravity of 5-5. 
In continental region, the earth’s crust is 25 to 
40, rarely up to 60, kilometres thick. Under the 
ocean bottom the sialic zone is only a few kilo- 
metres thick. 

The temperature in the lower layers of the 
earth is not uniform. In the Ukrainian cry- 
Stalline shield province, for example, the tem- 
perature rises by 8°3° per every kilometre 
downwards and reaches some 250°C. beneath 


the crust. In the volcanic Carpathian moun- 
tains the temperature rises by 35° per kilometre 
and beneath the crust is as high as 1,200° C. 

The age of the earth and the solar system 
is 5,000 to 6,000 million years. The latest re- 
searches indicate that the matter of our planet 
has existed as a solid for at least 4,000 to 5,000 
million years. The age of the oldest discovered 
rock is set at 3,500 million years. 

The history of the earth’s crust counts 16 
cycles of mountain formation, folding and 
mineral formation, each lasting from 200 to 300 
million years. The latest is the Alpine moun- 
tain-forming cycle, in which the Carpathians 
and the Crimean mountains appeared. This 
cycle . began some 220 million years ago. 
—(USSR News.) 
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OCCURRENCE OF C, UNITS IN XANTHONES 


S. NEELAKANTAN aAnp T. R. SESHADRI 
Department of Chemistry, University of Delhi, Delhi-6 


NaTURALLY OccuRRING XANTHONES 


OR a long time only two xanthones of defi- 
nite constitution, viz., gentisin (1) and 
euxanthone (II) were known to occur in Nature. 
Recently more xanthones have been found as 
components of important vegetable drugs and 
also as mould and lichen products. Some of 
them are reported to be physiologically active. 
They may have uses also as analytical reagents. 
The following (Table I) is a list of xanthones 
so far obtained from natural products. In the 
compounds whose structures have been more 
or less definitely established, an ortho-hydroxy 
carbonyl system is invariably present. 
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BIOGENESIS OF XANTHONES 


Structurally xanthones are closely related 
to benzophenones and laboratory synthesis of 
the former is based on this relation (Chart 1). 


of uD 
+ 


\ 


But with regard to their biogenesis, naturally 
occurring xanthones and benzophenones seem 
to have different lines of evolution. This is 
indicated by the substitution patterns of the 
two benzene rings present in them. The benzo- 
phenones have been considered to be derived 


TABLE I 


Compound 


Structure 


Source 


Lichexanthone (III) “se 
thone 


Demethyl-lichexanthone (IV) .. I : 6-Dihydrox;-3-methoxy-8-methyi- 


xanthone 


Ravenelin (V) -» 1:5: 8-Trihydroxy-6-methylxaathone 


Gentisin ({) i 
Euxanthone (II) 


Norswertianol (norswerchirin) 
(V1) 

Nordecussatin (norswertinin) 
(VII) 

Sterigmatocystin (VIII) 


1 : 7-Dihydroxy-3-methoxyxanthone 
1 : 7-Dihydroxyxanthone 


1:3:5:8-Tetrahydroxyxanthone 
1:3 : 7: 8-Tetrahydroxyxanthone 


8-Hydroxy-1-methoxyxanthone with 


1-Hydroxy-3 : 6-dimethoxy-8-methylxan- Parmelia formosana', quercinz? 


Penicillium patulum® 


Helminthosporium ravenelii, H. turti- 
cum* 

Gentiana lutea® 

Urine of cows fed on Mangifera indica 
leaves®, Platonia imsignis™ 

Swertia japonica’, S. chirata® 


Swertia decussata’® 


Aspergillus versicolor™ 


extra dihydro-difuran (3: 4:1’:2') 


system 


Mangiferin (IX) 
Mangostin (X) 


xanthone 


2-C-Glucosyl-l :3 : 6 : 7-tetrahydroxy- 
2:8-Di (yy-dimethyl) allyi-1 :3 : 6-tri- 


Manzifera indica’* , Salacia prinoides** 


Garcinia mangostana'* 


hydroxy-7-methoxyxanthone 


Jacareubin (XI) 


Nor-rubrofusarin 
(norasperxanthone) 
13 Corymbiferin Undetermined 
14 Morellin do, 


1:5: 6-Trihydroxy-(2’ : 2’ -dimethy] 
5’: 6’: 2:3-pyranv) xanthone 
1:7: 8-Trihydroxy-2-methylxanthone(?) 


Callophyllum brasiliense?® 


Fusarium culmorum'®, Aspergillus 
niger ? 

Gentiana corymbifera'® 

Garcinia morella*® 


* These xanthones occur in Nature as their partial methyl ethers. 


For example, swertianol.is a monomethyl 


ether ; decussatin, a trimethy! ether ; swertinin, a dimethyl ether ; swerchirin, a dimethyl ether; rubrofusarin, a mono- 
methyl ether ; asperxanthone, a dimethyl ether. In the above compounds, .the position of the methoxyl group has not 


been fully established. 
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from 4-phenylchromans or the corresponding 
coumarins2® which are formed from a phloro- 
glucinol (Cg) unit (A) and a cinnamic acid 
(C,) unit (B) by the process indicated below 
(Chart 2). These coumarins (XII) or better the 
corresponding coumaric acids (XIII) seem to 
act as precursors and yield the benzophenones 
(XIV) by oxidation. 


CHART 2 


BIOGENESIS OF LICHEXANTHONE (III) AND 
RAVENELIN (V) 


Of the various naturally occurring xanthones, 
lichexanthone (III) is a lichen product and is 
the simplest based on the C, unit origin. The 
presence of C, unit is obvious. Its biogenesis 
has already been discussed in an earlier paper.*! 
The formation of norlichexanthone (XV) in- 
volves a C, (orsellinic) unit (A) and a C, 
(phloroglucinol) unit (B) (Chart 3). Partial 
methylatiom of the more reactive 3- and 6- 
hydroxyl groups leads to lichexanthone (III). 
The formation of demethyl-lichexanthone (IV), 
a mould metabolic product, from norlichexan- 
thone (XV) seems to involve monomethylation 
in the 3-position. This selective methylation 
of the 3-hydroxyl group may be significant. Of 
the two reactive hydroxyl groups, viz., 3 and 6, 
which are not symmetrically located, the for- 
mer seems to be more acidic because of the 
presence of the l-hydroxyl group in the same 
ring. The exact reason for this is not at present 
clear. 
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‘product of Penicillium spp., 


Occurrence of C, Units in Xanthones 


Though ravenelin (V), a fungal product, is 
isomeric with norlichexanthone (XV) and is 
derived from similar units, it exhibits marked 
difference in regard to the location of the methyl 
and hydroxyl groups and should, therefore, have 
a more complex biogenesis. As indicated in 
earlier papers,*!.** the phloroglucinol part (B) 
has undergone nuclear reduction (loss of pheno- 
lic hydroxyl group) to a resorcinol (XVI) unit. 
Regarding the other part (A), 3-carboxyorsel- 
linic acid (XVII) may be the modified orsellinic 
unit involved and it undergoes partial decarb- 
oxylation to para-orsellinic acid (XVIII). These 
two units (XVI and XVIII) could give rise to the 
intermediate xanthone (XIX). Para-nuclear 
oxidation in ring (A) of this xanthone would 
lead to ravenelin (V) (Chart 4). Based on 
these considerations, a convenient synthesis of 
ravenelin has recently been achieved.*? 


BIOGENESIS OF GENTISIN (I) AND EUXANTHONE (II) 

The xanthones of higher plants seem to have 
the same evolution though their structures 
appear rather different. In all of them, there 
is a phloroglucinol (C,) unit or the derived 
resorcinol unit.~ But instead of a simple orsel- 
linic (C,) unit, a modified one seems to be 
found. In the simpler members, gentisin (1) 
and euxenthone (II), a gentisic acid (XX) unit 
is present. In an earlier paper,*! the origin 
of gentisic acid (XX), which is a metabolic 
was traced to 
C, unit (Chart 5). 


HO OH OH 

Coon #0 
COON 


Cy Unie 


Gentisein (norgentisin) (XXI) may represent 
an earlier stage in evolution and would be the 
product of combination of phloroglucinol ; ‘and 
gentisic acid (XX) (Chart 6). The formation 
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of gentisin (1) involves partial monomethylation 
of the more reactive 3-hydroxyl group.?* 
Euxanthone (II) may arise from gentisein 
(XXI) by nuclear reduction. The laboratory 
conversion of gentisein (XXI) to euxanthone 
(II) follows this possible biogenetic pathway.°* 
In this process, gentisein is monotosylated in 
the 3-position and the resulting tosyl ester 
(XXII) reduced with hydrogen and Raney 
nickel (hydrogenolysis). 


Biocenesis or Swertia XANTHONES 
(VI VII) 


The Swertia xanthones are based on 
1:3: 5: 8-tetrahydroxy-(VI) and 1:3:7: 8- 
tetrahydroxyxanthones (VII). In these, one of 
the units (B) is phloroglucinol as in the earlier 
cases but the other is a 6-hydroxygentisic acid 
unit (XXIII). The fact that these isomeri- 
xanthones are found in the same genera may 
suggest very similar origin. The following 
derivation of 6-hydroxygentisic acid (XXIII) 
from C, unit may be suggested (Chart 7). In 
this, 6-formyl-2: 4-dihydroxybenzoic acid (C, 
unit) undergoes nuclear reduction of the 4- 
hydroxyl group (XXIV); subsequent para- 
nuclear oxidation would lead to 6-formyl-2: 5- 
dihydroxybenzoic acid (XXV). Oxidation 
(Dakin’s type) of this hydroxy aldehyde deri- 
vative would give 6-hydroxy-gentisic acid 
(XXIII). Similar oxidations have been shown 
to be important stages in the evolution of 
flavonoids and lichen acids and the feasibility 
of these under laboratory conditions has also 
been demonstrated.*° 


CHART 7 


The isomeric tetrahydroxyxanthones (VI and 
VIl) may arise by ring closure in two alter- 
native directions, the former involving the 6- 
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hydroxyl group and the latter, the 2-hydroxy} 
group, respectively, of the hydroxygentisic acid 
(XXIII) (Chart 8). 


CHART 8 
BIOGENESIS OF STERIGMATOCYSTIN (VIII) 


Sterigmatocystin (VIII) is a derivative of 
1:3: 8-trihydroxyxanthone dnd thus has a 
phloroglucinol unit (B) as in a number of 
cases mentioned abcve. The other part is 
derived from 1: 6-dihydroxybenzoic acid 
(y-resorcylic acid). Further, there is a di- 
(dihydro)-furan system involving a C, unit 
probably derived from a sugar. The 1: 3: 8-tri- 
hydroxyxanthone may arise from 1:3: 5: 8 
tetrahydroxyxanthone (VI) by a process of 
nuclear reduction (Chart 9). Such loss of 
para-hydroxyl group in quinol systems is 
known, e.g., 1: 2:3: 5-tetrahydroxybenzene to 
phloroglucinol.?6 


Ko 
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CHART 9 


BIOGENESIS OF COMPLEX XANTHONES [ MANGIFERIN 
(IX) Mancostrin (X) aAnp Jacareusin (XI)] 


Under more complex types come mangiferin 
(IX), mangostin (X) and jacareubin (XI). The 
first two are derivatives of 1:3: 6: 7-tetra- 
hydroxyxanthone (XXVI) and the third has a 
1:3:5:6-hydroxy system (XXVII). In these 
two tetrahydroxyxanthones (XXVI and XXVII) 
ring (B) is again phloroglucinol and the other 
ring (A) may again be traced to C, units. The 
tentative suggestions are embodied in the for- 
mulz of Chart 10. In the case of 1:3: 6: 7- 
tetrahydroxyxanthone system (XXVI), ring (A) 
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may arise from 3: 5-dihydroxyphthalic acid 
(DHP) (XXVIII) undergoing para-nuclear 
oxidation to 3:5: 6-trihydroxyphthalic acid 
(XXIX). For the formation of 1:3:5: 6- 
tetrahydroxyxanthone (XXVII), the correspond- 
ing ring may result from ortho-nuclear oxida- 
tion of DHP (XXVIII) to 3: 4: 5-trihydroxy- 
phthalic acid (XXX). Similar reactions in- 
volving para- and ortho-nuclear oxidations are 
frequently met with in lichen acids.?5.27 Fur- 
ther, there is loss of a single carbon atom 
(decarboxylation) in the 8-position of both the 
xanthones to yield the final products. 


() Para oxidation 
@) Orthe oxidation 


Cuart 10 


Mangiferin (iX) is a glucosyl derivative in 
which the sugar unit is linked to a carbon atom 
(position 2) instead of to oxygen (Chart 11). 
A number of examples of this type of C-glycosy] 
derivatives have recently been discovered,?5 
Mangostin (X) and jacareubin (XI) are more 
complex and contain isoprene (C,) units which 
appear to have entered the xanthone structure 
at a later stage. 
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XANTHONES OF INDEFINITE STRUCTURE 


The structure of nor-rubrofusarin was tenta- 
tively given as 1: 7: 8-trihydroxy-2-methyl- 
xanthone or its corresponding 1: 6: 7-hydroxy- 
isomer.2® This does not fit into the above 
scheme of biogenesis because the methyl group 
is in an unusual position, viz., 2-position. How- 
ever, the validity of these structures has been 
questioned by Robertson and co-workers? who 


also found that nor-rubrofusarin was identical 
with non-asperxanthone. Similarly the full 
structures of corymbiferin and morellin have 
also not been established so far. 


OF XANTHONE FORMATION 


At this stage should be discussed the mode of 
linking between the two units. The familiar 
synthetic ‘method in which an ortho-hydroxy 
carboxylic acid is condensed with phloroglucinol 
or resorcinol (Chart 1) in the presence of a 
condensing agent may be an obvious suggestion, 
e.g., the synthesis of lichexanthone®® and 
gentisein.*! Another possible method seems to 
be the condensation of an ortho-hydroxy alde- 
hyde (XXXI) with a phloroglucinol unit leading 
to a fluorone derivative (XXXII). From this 
to the xanthone requires an oxidation stage. 
For the evolution of lichexanthone (III), 
orcylaldehyde and for the evolution of gentisein 
(XXII), gentisic aldehyde would be involved. 
But in the laboratory adoption of this course, 
reduction of the fluorone (XXXII) to the cor- 
responding xanthene (XXXIII) and subsequent 
oxidation yield the xanthone (XV) (Chart 12). 
This procedure has been used for the synthesis 
of lichexanthone!.? (III). 


° 
Condensation 
2. Reduction 
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A large number of xanthone derivatives have 
recently been isolated and characterized. All 
of them seem to be biogenetically capable of 
coming into a mixed type consisting of a Cy, 
and a C, unit. The simplest is represented by 
lichexanthone and others involve more stages 
of transformation. They are conveniently 
classified on this basis. The formation of 
xanthone skeleton itself could be visualized in 
two alternative ways involving condensation of 
either a carboxylic acid or an aldehyde. 
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ERE are two chief methods of harnessing 
solar energy. The first is the direct method 
or the “greenhouse”? method known to all horti- 
culturists. The interior of the greenhouse 
heated by the sun’s rays, reflects long infra- 
red waves to which the glass is opaque. The 
heat of these rays is caught as it were in a 
trap: it cannot escape and tends to accumulate 
in the glassed-in space. This method, there- 
fore, allows the sun’s rays to enter through a 
glass surface and prevents the radiation of 
bodies heated by the sun from escaping. The 
direct method can produce temperatures up to 
150° C_—however, the practical working tem- 
peratures are kept at a lower level between 60° 
and 80°C. 

The second method is by concentration of the 
solar rays on suitable collectors whereby 
temperatures ranging from several hundred to 
a few thousand degrees can be obtained. Two 


types of collectors are generally used: (i) The. 


‘flat’ collector consisting basically of a dark 
plate, insulated on the side away from the sun, 
and protected from the wind on the side facing 
the sun by a transparent pane. The plate may 
heat either liquid-filled pipes attached to it or 
air. (ii) The ‘focusing collector’ uses mirrors 
in order to concentrate the sun’s rays upon a 
small receiving object with a dark surface. In 
general, the focusing collectors must be con- 
tinually manceuvred to follow the  sun’s 
movement. 


Solar Energy 
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The design and efficiency of the collectors 
have been improved in recent years by the use 
of new materials and of darkened selective 
surfaces with low radiating power, thus leading 
to higher operative temperatures. Glass, 
anodised aluminium and new plastics aluminised 
in a vacuum have been used for focusing 
collectors. 


A third type of collector, suitable for very 
large surfaces, has been studied in France and 
in Israel. This is the ‘solar pool’, a shallow 
basin with a darkened bottom whose operation 
is based upon the principle of water density. 
By dissolving salts in the water at the bottom 
of the pool, a very salty layer is obtained while 
the top layer remains unsalted, the difference 
in density preventing them from mixing. The 
top layer keeps an even temperature, because 
it loses its heat at the same rate as it stores 
it, but the heat generated in the salty water 
at the bottom of the pool does not escape and 
it can be used as a source of power. 


Conversion of solar heat into electricity 
through thermocouples has reached a_ high 
degree of development, thanks to improvements 
resulting from basic research in solid state 
physics. Progress in this field of solar con- 
verters has been particularly noteworthy in 
US and USSR under their programme of space 
research (UNESCO). 
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WIND AS A SOURCE OF ENERGY IN INDIA 


S the pressure of population increases and 

natural resources get depleted all pro- 
gressive nations have to look to new sources of 
energy. The United Nations as well as indi- 
vidual nations have been lately devoting con- 
siderable time and energy to the harnessing of 
new sources of energy like Wind Power, Solar 
Energy, Tidal Energy and so on. In India too, 
these new sources of energy have been receiving 
attention in the last few years. In this context 
we have recently received a Review of Progress 
on Utilization of Wind Power issued by the 
National Aeronautical Laboratory, Bangalore, on 
the occasion of a recent meeting of the Wind 
Power Sub-Committee of the Council of Scienti- 
fic and Industrial Research. 

The project on the utilization of Wind Power 
in India was initiated by Prof. M. S. Thacker, 
and Dr. P. Nilakantan was the Investigator-in- 
Charge since 1952. Mr. E. W. Golding of the 
British Electrical and Allied Industries Associa- 
tion, U.K., who is an authority on the utiliza- 
tion of Wind Power came to India in September 
1954, to attend the Symposium on Solar Energy 
and Wind Power held in New Delhi under the 
auspices of the UNESCO and CSIR. He visited 
various places in India and felt convinced about 
the great scope for Wind Power development 
in India, though on different scales and for 
different purposes in various districts. To 
accomplish a significant amount of development, 
he recommended that there should be a staff of 
investigators devoting full time to experimental 
studies of several aspects of the subject, that 
facilities should be afforded for both theoretical 
and experimental work, and that a Workshop 
and a Laboratory should be established. Ex- 
tensive Wind Velocity Surveys in selected areas 
in different parts of the country have to be 
made. He also recommended that research 
should be directed in the first instance to the 
development of small- and medium-sized wind 
electric generators. These were accepted by 
the Board of Scientific and Industrial Research 
and endorsed by the Governing Body in 1957. 
It is gratifying to note that with a view to 
implement the recommendations, a Wind Power 
Division has been formed as a part of the 
National Aeronautical Laboratory which was 
Started in Bangalore in 1960. All the neces- 
sary facilities for the development of Wind 
Power as recommended by Mr. E. W. Golding 
will be available in this Laboratory. During 
the few years prior to the starting of the 
National Aeronautical Laboratory, the small 


nucleus of the Wind Power Division of the 
CSIR have already developed two prototype 
windmills suited to Indian conditions and have 
been fabricated using indigenous materials whicn 
on test have worked very satisfactorily. The 
fabrication of some of them for experiments in 
different parts of India under different condi- 
tions is programmed for the immediate future. 
Necessary experience is also being gained at 
Porbandar in the installation and operation of 
a 6 kW Wind Electric Generator (220 volts DC) 
presented to the CSIR by the West German 
Government (Fig. 1). It is hoped that before 


Fic. 1. 6 kW Aligaier wind electric generator wit. 
three blades, each 5 metres long. 
long similar types of Wind Electric Generators 
will be designed and constructed by the Labo- 
ratory from indigenous materials. 

There is no doubt that the Windmill directly 
pumping water and the small- or medium-sized 
wind electric generators will be of great use 
to the large number of villages and for minor 
irrigation purposes in large tracts of India where 
there is strong wind, either during most of 
the year, or at least during those summer 
months preceding the monsoon when water is 
most needed, 


=] 
nce 
950. 
and 
Sct. 
ian 
7A, 
R., 
955, 
4 
706. 
nd. ; 
. 
ery 44 \ 
ity. 
The 
use 
res 
iter 
and 
sity 
ign 
nts 
ate 
on- 
in 
ace 


SYMPOSIUM ON EXPLOSIVES 


THREE-DAY Symposium on ‘Explosives’ 

organised jointly by the Explosives Research 
Development Laboratory, the Institute of Arma- 
ment Studies, and the Armament Research 
and Development Establishment, Kirkee, was 
held on the 15th, 16th and 17th December 
1960 at Kirkee. 

Fifty-one papers presented at the Symposium 
were discussed in the three technical sessions. 
On the first day under the Chairmanship of 
Dr. R. S. Varma, Director, Defence Science 
Laboratory, New Delhi, sixteen papers covering 
the theory, characteristics and applications of 
propellants were presented and _ discussed. 
Dr. A. L. Lovecy of the Ministry of Aviation, 
U.K., presented an interesting paper on ‘Solid 
Propellant for Rockets’. He gave an outline 
of research, development and production faci- 
lities employed, and discussed the considera- 
tions which govern the choice of propellants 
for evaluation in certain applications. Colloi- 
dal (extruded and cast) plastic, elastic and 
pressed propellants were included in the 
review providing an impression of their poten- 
tialities for current and future designs. 

Seventeen papers dealing with Explosives, 
Primary Explosives and Pyrotechnics were 
discussed on the second day under the Chair- 
manship of Dr. H. R. Ambler, Scientific 
Adviser to the High Commission for U.K. in 
India. The paper on ‘Detonation in Solid 
Explosives’ by Dr. W. M. Evans of the War 
Office, U.K., evoked considerable interest. 
Dr. Evans pointed out that detonation pro- 
cesses can in general be observed and mea- 
sured by optical and by probe techniques be- 
cause of their highly luminous and ionised 
nature. With added refinements, associated 


processes such as the propagation of shock 
waves in various inert materials, the projec- 
tion of scabs or of fragments, can be similarly 
observed. Flash X-ray techniques are of addi- 
tional value over the whole field of investi- 
gation. Particular mention was made of the 
techniques used in ‘measuring some of the 
characteristics of propagation of shock wave; 
in metals and non-metals. 

The discussions on the third day mainly con- 
sisted of instrumentation and analysis applied 
to testing of explosives and a few ancillary ex- 
plosives. Dr. S. K. K. Jatkar, Professor of Che- 
mistry, Poona University, was in the chair and 
eighteen papers were presented. Dr. H. R. 
Ambler in his paper on ‘Some New Analytical 
Methods applicable to Explosives’ discussed the 
possibility of using special methods of instru- 
mental analysis such as gas chromatography, 
chromato-polarography, paper electrophoresis, 
ultra-violet spectroscopy, thermogravimetry, 
differential thermal analysis, microscopic 
chemistry, and the Weisz ring oven in the test- 
ing of explosives and explosive products. 

Dr. Evans read a paper on “Testing of Equip- 
ment for Proper Functioning and Safety in Hot 
Climates”. There was also an interesting dis- 
cussion on the manufacture of Guanidine nitrate 
by the ‘Ammonium Nitrate Urea’ process. 

There were two evening lectures: (1) “The 
Manufacture, Storage and Use of Commercial 
Blasting Explosives” by Dr. J. C. Hornel, Manag- 
ing Director, Imperial Chemical Industries 
(I) Ltd, and (2) “On Organisation of Research 
for Defence” by Maj. Gen. B. D. Kapur, Chief 
Controller of Research and Development, New 
Delhi. 


NEW ZEISS INSTRUMENTS AT THE 1961 TECHNICAL FAIR IN LEIPZIG 


S in previous years there will be exhibited 
this year also at the Technical Fair in 
Leipzig, on the Zeiss Stand in Hall XV and in 
the adjoining Zeiss pavilion, a wide range of 
VEB Carl Zeiss JENA instruments embodying 
the latest improvements and designs. Many of 
these instruments will be on show for the first 
time. 

The Sonovisor 2 (Fig. 1) is an ultrasonic 
material inspection instrument for the non- 
destructive testing of metals, porcelain and 
plastics with regard to cracks, blowholes, pitting 
or structural changes. The special advantage 
of this instrument, based on the principle of 


the pulse-echo method, is the two-dimensional 
image presentation by means of the rotary 
section and vibration section method. The versa- 
tile instrument acts as a sort of depth magni- 
fying lens. On correctly setting the brightness 
and definition of the electron beam, the instru- 
ment produces an extremely clear image. Ampli- 
fication and pulse width can be controlled 
manually so as to produce the toothed or section 
image required for testing. 

Three new items are introduced in the field 
of Zeiss Surveying Instruments: (a) The 
Theodolite 120 is intended for work of lower 
accuracy in a wide variety of fields such as 
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forestry, structural and mining surveying, sim- 
ple geographical, geological and geophysical 
tasks; (b) The Reducing Telemeter 006 
designed especially for detail surveys with 
cadastral accuracy will be suitable for such 
tasks as polar detail surveys, angle measuring 
of polygonal traverses, architectural surveys, 


Fic. 1. Instrument for the non-destructive ultrasonic 


, material testing. 


civil engineering works ; (c) A Meridian Finder 
(Fig. 2) has been developed for the Thecdolite 
020, permitting the determination of the astro- 
nomical azimuth of a terrestrial target with an 


average error of approximately + 1. 


2. ‘lacheomeier theoucllic “ 


Meridian Finder. 


New Zeiss Instruments at Leipzig Fair 


The range of photogrammetric evaluation 
instruments of VEB Carl Zeiss JENA has been 
extended by two new instruments. (a) The 
Stereometrograph a two-image evaluating instru- 
ment for graphical and numerical individual 
model evaluation of standard and wide angle 
vertical exposures, (b) The Zeiss Co-ordimeter a 
programme controlled recording and calculating 
machine for photogrammetric evaluating instru- 
ment, carrying out automatic recording of 
machine co-ordinates as well as programme-con- 
trolled calculations. 

Of the new medical instruments, the following 
deserve special mention: (i) The Electrocymo- 
graph an instrument for recording the progres- 
sion of heart wall movements or lung’ pulsations 
during irradiation of the patient with X-rays. 
(ii) The Separating. Chamber for Paper 
Electrophoresis (Fig. 3) serves for electrophoretic 


Fic. 3. Separating cell for paper electrophoresis. 


seperation of colloidai solutions (blood serum) 
on. filter-paper and ensures by uniform test 
results the reproducibility of the separation tests, 
and (iii) The Surgical Microscope II which is 
a stereoscopic surgical microscope for universal 
application in nose, throat and ear surgery. 
The .Astro-Division of VEB‘ Carl Zeiss JENA 
which attained world-wide success by building 
the 2m-Universal Reflecting Telescope for the 
Karl Schwarzschild Observatory, in Tautenburg, 
introduced two new small astronomical instru- 
merts: a powerful astronomical. telescope 
for schools and amateurs with a semi-apochro- 
matic lens AS of 63 mm. internal aperture and 
840 mm. focal length, and the Meniscas 150/ 
900/2250 a cassegrain reflecting telescope. ‘with 
a miniscus-shaped entrance lens with polished 
Cassegrain mirror whose high image quality 
permits in addition to visual observation, 
photographs of celestial objects and close sub- 
jects from 30 metres. distance ee 
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LETTERS TO THE EDITOR 


EFFECT OF ELECTRICAL 
OSCILLATIONS ON THE ELECTRIC 
FIELD IN THE CATHODE DARK 
SPACE OF A COLD CATHODE 
GLOW DISCHARGE 
Durinc the course of the investigation on the 
space distribution of the potential in the 
discharge region of a cold cathode glow 
discharge, by the electron beam method, it was 
observed by Warren! that the electrical oscil- 
lations even when they were present in the 
plasma region of the discharge, did not have 
any effect on the field in the cathode dark space. 

This interesting result which was observed 
both for the normal and the abnormal régimes 
of the discharge can be understood in case of 
the normal discharge in terms of its voltage- 
regulating action where an incremental change 
in the applied voltage Vp does not change the 
voltage drop Vc across the tube but brings 
about only a change in the discharge current I, 
with the result that the incremental voltage is 
transferred to the load. 

As the current density at the cathode also 
remains constant within the given range of I 
(in the case of the normal discharge), there 
would be a corresponding change in the cross- 
section due to the change in the applied voltage 
Vp. The A.C. signal voltage due to the electri- 
cal oscillations superposed on the D.C., should 
by this argument give rise to a corresponding 
A.C. component in the cathode current but not 
in the total voltage across the discharge tube. 
The absence of the A.C. component in this 
voltage would naturally mean that the space 
potentials at the different points in the cathode 
dark space will have no A.C. component. This 
conclusion will require a modification if the 
voltage-regulating action, which is presumably 
determined by the space-charge effects in the 
region of the cathode dark space, shows a 
dependence on the frequency of the superposed 
AC. signal. 

In order to confirm this conclusion experi- 
mentally a variable frequency A.C. signal of 
strength 7-10 V. peak-to-peak from an AF. 
oscillator was injected using a transformer ia 
the circuit of a V/R 105 (specified current 
range 5-40m.a.) with a load of 10K. ohms. 
The A.C. potential-drop across the tube was 
measured with a C.R.O., in the frequency 
range 100 c/s to 100kc/s. This range represents 


the frequency region in which the electrical 
oscillations in the glow discharge have been 
generally observed.?:3 

The results which are shown graphically in 
Figs. 1 and 2 indicate that for frequencies up to 
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10 kc, less than about 10% of the input signal 
appears across the discharge tube. The per- 
centage increases continuously to about 40% at 
f=100ke. The results therefore support the 
explanation proposed for the observation of 
Warren. 


Physics Department, V. T. CHIPLONKAR. 
Institute of Science, S. S. MANECK. 
Mayo Road, Bombay, January 12, 1961. 


1. Warren, R., Phys. Rev., 1955, 98, 1659. 

£. Donahue, T. and Dieke, G., /did., 1951, 81, 248. 

3. Chiplonkar, V.T. and Mangaly, J., Proc. /nd. 
Acad. Sci., 1959, 49, 262. 


REACTIONS OF EPICHLOROHYDRIN 
WITH PHENOLS 


In continuation of our previous work! on the 
reactions of epichlorohydrin (I) with amines, 
we wish to report the results of the condensa- 
tion of (I) with phenols. Although some work 
has appeared on this subject,? our results are 
of interest, since the condensation leads to pro- 
ducts similar to Mephenisin, which has muscle- 
relaxing properties. 


R-O-CH2-CH (OH)-CH,Cl 


R-O-CH,-CH - 


The reaction of (I) with o-, m-, and p-cresols, 
p-chloro and p-nitrophenols, and 3 : 5-xylen-l-ol, 
in the presence of piperidine hydrochloride 
gave compounds of the following general for- 
mula 
R-O-CH,-CH(OH)-CH,Cl (II) 

By refluxing these compounds over powdered 
potassium hydroxide in ether solution, the cor- 
resporiding epoxy compounds were obtained. 
These epoxy compounds on treatment with 
dilute sulphuric acid yielded the corresponding 
diols (IV). 
R-O-CH,-CH - CH, 

R-O-CH.CH(OH)-CH,OH (IV) 

The hydroxychloro (II) as well as epoxy 
(III) compounds on reaction with ammonia 
gave rise to a mixture of pfimary, secondary 
and tertiary bases having the following struc- 
tures, 

R-O-CH.-CH(OH)-CH,-NH, (V) 
[R-O-CH,-CH(OH)-CH,], NH (VI) 
and [R-O-CH,-CH(OH)-CH,], N. 

The compounds = are listed in Tables 

I and Ii. 


(III) 


TaBLe I 


R-O-CH,-CH(OH)-CH;OH 


No 


b.p./ pr 


Analysis 


CHs 


175-77°/20 mm. 


180-84°/20 mm. 


216-18°/10 mm. 


138- 40°/10 mm. 


140-42°/15 mm. 
H 


146-48°/20 mm, C, 58-5; 
H 


Compound R= b.p./pr 
Caled. Found Caled Found 
I CHs¢ 190-94°/20 mm. 136-40°/15 mm. C, 73-2; C, 73-6 71-72° C, 65-9; C, 65-8 
— H, H, 71 H, 7:°7; H, 7-8 
» 158-70°/20 mm. 136-88°/20 mm. C, 73-2; C, 73-5  66- 67°C, 65-9; 6-6 
H, 7°3; H, 7:3 H, H, 7-8 


4-9; 


* Analysis : for 
Fou 
to V in column 1 


‘urrent 
;cience 
J 
° 
d Analysis 
lll 73-2 C, 665° C, 65-9; C, 6-5 
2:3; 75 H, Hp 
CH; 
H, 48 
H, 54 H, 53 
CHy 
H, 7:3 
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Tae.e II 


[K-O-CH2-CH (OH)-CH.].NH 


No. —— Charac- m.p. Analysis Charac- m.p. Analysis 
terized te ized 
as Caled. Fo nd as Calcd. Found 
1 CH;¢ Base  103-4° C, 6f+3; C, 69-5 Base 108-10° C, 69-6; C, 70-0 
H, 8-3; H, 8-1 H 7-8; H, 7:8 
N, 77; N, 6 N, 41; N, 4-4 
ul 4 Base HC! N, 64: N, 65 do. 116-17° N, 4:1; N, 43 

CH; 


S- f N 4, N “5 
III 4 > do. @ 
Clea's at 
264° 
Softens at 
172° 
Clears at 
2:0° 


Softers at Pase-HC] 128-29° 


[R-O-CH,-CH(OH)-CH2],N 


Characterized m.p. Anal ysis 
as 


Base-HCl 170-71° 


134-35° 


Softens at 
170° 

Clears at 

261° 


§ oftens at 2-5; 


CH, 


Institute of Science, J. R. MERCHANT. 2. Lintoneas. we 1891, 24, 2145; Boyd and 
nowlion, J, Chen. Soc , 1909, 9, 1802 ; 

Bombay-1, A. S. U, CHOUGHULEY. and Marle, /. Chem. Soc., 1910. 97, 788; 

23, 1960. Marle, /. Chem. So., 1912, 101, 305; Levas 


and Lefabre. Compt. r-nd., 1946 122, 655, 1439 ; 
Bradley, Forrest and Stephenson, /. Chem. Sre., 


1951, 1589; Stephenson, /, Chem. Soc. 
1 Muachcntand Choughuley, Curr. Sci., 1960, 29, 142. 1671. 
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SYNTHESES OF O-TRIMETHYL 
ALLOTERACACIDIN AND 
O-TRIMETHYL ALLOISOTERACACIDIN 
CLARK-LEWIS AND MortTIMER! recently reported 
the isolation of new  leucoanthocyanidins 
“Teracacidin” and “Isoteracacidin” from Acacia 
intertexta and have designated them as 7: 8: 4’- 
trihydroxyflavan-3 : 4-diols.2 These authors have 
further shown that teracacidin is stereochemi- 
cally analogous? with melacacidin* (C, : C,-cis, 
C,: Cy-cis) and isoteracacidin is its “4” epimer 
(C,: C,-cis, C,: C,y-trans). The present com- 
munication describes the syntheses of their 

epimers as trimethyl ethers. 

7:8: 4-Trimethoxydihydroflavonol (I), m.p. 
174-75° (Found: C, 65:2; H, 5-3; C,.H),O, 
requires C, 65-4; H, 5-4%) was prepared by 
cyclisation of the corresponding acetoxy- 
chalkonedibromide by Rasoda reaction.’ The 
dihydroflavonol (I) was characterised by pre- 
paration of its acetate (II), m.p. 116-17° 
(Found: C, 64:8; H, 5°3; requires 
C, 64:5; H, 5:4%). Hydrogenation of the 
dihydroflavonol acetate over Raney nickel fur- 
nished 7: 8: 4’-trimethoxy-3-acetoxyflavan-4-ol 
(III), m.p. 149-50° (Found: C, 64-3; H, 5:9; 
Cop Hy sO, requires C, 64:2; H, 5-9%). 7:8: 4’- 

OCH, 


CHAO, 


I R=H 


II R=COCH, 


OCH, 


Nor: (e) 


OR, (a) 
A'loteracacidin (IV) 

IV R,=R,g=H m.p. 125-26° 

III k,=COCH, Rg=H mp. 149-70° 

V R,=R,=COCH, m,p. 121-22° 

VI mp. 151-52° 
Trimethoxy-3-acetoxyflavan-4-ol on hydrolysis 
gave 7: 8: 4’-Trimethoxyflavan-3 : 4 diol (IV), 


m.p. 125-26° (Found: C, 65-4; H, 6:4; 
requires C, 65:1; H, 6:0%). 
7: 8: 4-Trimethoxy-3-acetoxyflavan-4-ol on 


acetylation gave the diol diacetate (V), m.p. 


NAN 7 Sor (e) 
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121-22° (Found: C, 63-6; H, 5-9; Cy .H.O, 
requires C, 63-5 ; H, 5-8%), which was identical 
with the one obtained on acetylation of the diol 
(IV). The dibenzoate (IV), mp. 151-52° 
(Found: C, 70-8; H, 5:2; C,.H..O, requires 
C, 71-1; H, 5-2%), of the diol (IV) was pre- 
pared for comparison with the dibenzoate of 
the other diol. 7: 8: 4-Trimethoxydihydro- 
flavonol (I) on reduction with lithium aluminium 
hydride gave a mixture of flavan-3: 4-diols 
isomeric in position “4”. The mixture had 
melting range 85-100° and was extremely diffi- 
cult to separate. However on repeated crystalli- 
sations another diol (VII), m.p. 155-56° (Found : 
C, 65-4; H, 5-9; C,,.H..O, requires C, 65-1; 
H, 6:0%), was obtained in poor yield together 
with the diol (IV). The diol (VII), mp. 
155-56°, was characterised by preparing its 
dibenzoate (VIII), mp. 175—-76° (Found: 
C, 71:4; H, 5°5; requires C, 71-1; 
H, 5:1%). Both the diols (IV) and (VII) 
gave violet colour with concentrated sulphuric 
acid and pink colour,*-® characteristic of antho- 
cyanidin formation, on warming with alcoholic 
hydrochloric acid. 

On the basis of postulates of Joshi and 
Kulkarni!® 7: 8: 4’-trimethoxyflavan-3 : 4-diols 


m.p. 174-75° 
m.p. 116-17° 
OCH 


OR; (e) 


OR, fe) 
Alloisoteracacidin (VII) 
VIL R,=R,=H m.p 155-56° 
R,=R,=COCH, m.p. 175-76° 


(IV) m.p. 125-26° and (VII) m.p. 155-56° have 
been assigned 2: 3-trans-3: 4-cis and 2: 3- 
trans-3 : 4-trans configurations respectively and 
have been designated as “Alloteracacidin” anc 
“Aloisoteracacidin”, 
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Chemistry Department, D. M. PHATAK. 
Institute of Science, A. B. KULKARNI. 
Bombay-1, December 5, 1960. 
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THE UPTAKE AND REDUCTION OF 
BROMATE BY WHEAT-ROOTS 


WITHIN the framework of our research pro- 
gramme the uptake, metabolism and the effect 
of the different haloid and halogenate ions on 
higher plants are being systematically studied. 
Investigations are being made with the object 
of comparing the special characteristics of their 
uptake on the one hand, and, on the other hand, 
we aim at clarifying the mechanism of their 
toxicity. With regard to the bromate, Aberg! 
pointed out that the toxicity stems from the 
reductions of bromate taking place in the plants. 
As far as we know no one has made use of 
the possibility afforded by radioactive isotopes 
to study this reduction of bromate, apart from 
the determination of the transformation taking 
place in the baking of bread. 

In order to investigate bromate uptake and 
reduction we used Br’? isotope which had been 
obtained through the Isotope-Distribution Insti- 
tute of the National Atomic Energy Commission 
from the reactor of the Central Physical Re- 
search Institute in the form of KBr solution. 
At the time of delivery the activity of the solu- 
tion was 1-66mC./ml., containing 2-5mg. KBr 
per millilitre. There was no radioactive con- 
tamination to be detected in the solution, but 
a considerable amount of Br*® was found at 
this stage. The latter, because of its shorter 
half-life, decayed before the experiments. 

The electrolytic oxygenation method described 
by Lee et al.4 was employed to produce bromate. 
A micro test-tube was used to function as the 
electrolytic cell in which two platinum plate- 
electrodes had been placed with a distance of 
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about 3mm. between them. 250mg. KBr, 
0-4ml. of 0-1N HBr and 0-2m). of 1% 
K,Cr,O, solutions were added to 1 ml. of radio- 
active solution and the electrolysis was made 
with about 2-3 volts at 60mA for 12 hours. 
For reasons of safety the apparatus had been 
placed inside a series of gas wash-bottles which 
were aerated, but this proved to be unnecessary 
since no radioactive gas developed. 

The crystals formed were purified by means 
of recrystallization until the colour of the 
bichromate was no longer evident. At the end 
of the process 140mg. KBr‘?O, was obtained 
from which solutions were made with a con- 
centration of 1 ml. equiv./l. to be used in the 
experiments. 

Each experiment lasted for 6 hours and was 
made with excised wheat-roots and the method 
adopted was similar to the one described when 
studying iodate reduction.* There was an 
alteration in the method of extraction of the 
radioactivity taken up. Based on some of our 
earlier experiments we came to the conclusion 
that Br’? could more easily be extracted from 
plants than I'3!1 and that practically there was 
no detectable activity to be found after the 
alcoholic-distilled water extraction. So the 
residue was not investigated in these experi- 
ments. 

Samples were made from aliquots of the alco- 
holic-water extract and their activity was 
measured by means of an 1-3mg./cm.? end- 
window GM-tube, and from another part 
chromatograms were made in the same way as 
has been described in our earlier papers?:3 and 
autoradiograms were taken from these. The 
distribution of the activity on the chromato- 
gram strips was also determined with an 
1-5mg./cm.2 end-window GM-tube by using 
lem. diaphragm. 

The activities measured were compared with 
those made from the original KBr and KBrO, 
solutions and both of these were measured 
simultaneously. 

The variants used in the experiments were 
as follows: (1) 1m. equiv./1. KBrO, ; (2) 1m. 
equiv./l KBrO,+10-* Na-azide; (3) 1m. 
equiv./l. KBrO, + 50m. equiv./l. KNO,; (4) 
1 m. equiv./1. KBrO, with roots killed by boiling ; 
and (5) 1m. equiv./l. KBr. 

.The uptake of the bromate is lower than that 
of the bromide, but the rate of uptake is com- 
parable. It should be noted that in wheat-roots 
the bromide has the higher rate of uptake of 
all halide ions. Attention should be paid to 
the extent to which the Na-azide inhibits, sur- 
passing the azide inhibition detected in ijodate 
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TABLE I ments. It can be concluded that the bromate, 
romate and bromide uptake by wheat roots 2S well as the ioda‘2, is reduced in the roots 
: : a of higher plants, but unlike the iodate the re- 
; Uptake Uptake duction does not lead to the formation of 
Variant me as % of organic Br-compounds. 
equiv. control 
— — Inst. of Plant Physiology Z. BOSZORMENYI, 
3. KBrO, +KNOs ne 0-47 67 _Isotope Laboratory, B. JAMBOR. 
4. KBrO 3 with roots boiled .. 0-16 22 Eétvés University, 
5. KBr be 1-21 oe Budapest, February 20, 1961. 
uptake.? Meanwhile the inhibitive effect of the Aberg, B., Roy. Apr. Coll. Sweden, 1948, 15, 38. 


nitrate is lower than in the case of the iodate. 
Boiled roots seem to have “absorbed” a certain 
quantity of radioactivity as was seen in the 
jiodate experiments too. As expected this 
“absorption” is lower. The autoradiogram of 
the chromatogram and the GM-tube measure- 
ments indicate that a large proportion of the 
bromate taken up transforms into bromide 
(Fig. 1). The reduction is equal to about 75% 
of the absorbed quantity. The chromatograms 
have failed to point to the formation of organic 
compounds in the plants either from the bro- 
mide or bromate. For the sake of comparison 
the chromatogram strips made from the original 
bromide and bromate solutions are given in 
Fig.1. It is worth mentioning that no detect- 


G. 1. The radioautogram of the chromatogram, (1) 
and (2) bromide and bromate'outer_solutions and (3) the 
extract of roots after uptake of bromate. 
able change was to be found in the composition 
of the outer solution during the 6-hour experi- 


BészOrményi, Z. and Cseh, E., Maturwiss., 1959, 
46, 584. 

— and —, Curr. Sci., 1960, 29, 340. 

Lee, C. C., Tkachuk, R. and Finlayson, A. J., 
Cereal Chem., 1958, 35, 337. 


FINGER-TIP PATTERNS OF THE CAR 
NICOBARESE 

THE present note gives a short account of the 
dermatoglyphics of the fingers of the Car 
Nicobarese, a Mongoloid people, and inhabitant ~ 
of Car Nicobar. This island, which belongs to 
the Nicobar group of islands, is situated be- 
tween 93° longitude East and 9° latitude North. 

No data on dermatoglyphics of this particular 
people have hitherto been published. Out of 
130 finger-prints from male individuals, 128 
prints are available for classification of pattern 
types. The rest two prints could not be 
deciphered for their incomplete impressions. 
Arch-loop-whorl classification of Galton has 
been followed and the results are listed in 
Table I. 

TABLE I 
Percentile frequencies of pattern types in 128 
Cote 


“Ulnar Radial loops Arches 


Hands Whorls 
R . 36 (57-14) 26 (41-27) 1 (1-59) és 
L ee 33 30 (46-15) . 2 (3- és 


56 (43-75) 3 (2 34) pa 


Table I that the arch is 
absent in the Car Nicobarese. Most probably the 
lacking of this pattern type is due to chance 
or due to the small size of the sample, as arches 
compared with other apical patterns occur very 
less (0-8 to 3:0%) in different Mongoioid 
peoples. 

The author expresses his thanks to Shri 
N. Shyam Choudhury, Anthropologist, who 
collected these prints and to Dr. A, K. Mitra, 
the then Deputy Director, Department of 
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Anthropology, Government of India, who made 
them available to the euthor for analysis. 
Dept. of Anthropology, P. N. BHATTACHARJEE. 
Govt. of India, Indian Museum, 

Calcutta-13. 

December 23, 1960. 


A NEW RECORD OF THE ANCHOVY 
THRISSOCLES VITIROSTRIS 
GILCHRIST AND THCM°?SON FROM 
INDIAN WATERS* 


Or the fourteen described species of the 
anchovy, Thrissocles Jordan & Evermann, twelve 
have so far been recorded from Indian waters 
(Misra!). Of thése, T. mystax Schneider, 
T. dussumieri Cuv, & Val., T. setirostris Brous- 
sonet, T. malabaricus Bloch, and T. hamiltonii 
Gray have been identified off Waltair coast. 
The last two are comparatively rare. A carefni 
examination of the meristic characters of the 
local anchovies has revealed that a _ sixtn 
species, T. vitirostris Gilchrist & Thompson 
(Fowler?), previously reported only f:om 
southern African waters, also occurs locally. 

T. vitirostris G. & T. closely resembles 
T. mystax Schn., and in fact could be mistaken 
for the latter: in both species the maxillary 
extends to a little beyond the base of tne 
pectoral fin, and many of their body proportions 
overlap. T. vitirostris however can be easily 
identified by opening the gape of the muvuts 
wide—the gill arches are bright orange-coloured, 
and the relatively large number of gill-rakers 
(vide below) is immediately noticeable. 

The distinguishing characters of T. vitirostris 


G.&T. are: Height (Depth) 23-3$; Head 
34-455; Snout in Head Eye in 
Head -$-4. Eye greater than snout. 

The range in the meristic characters of 


T. mystax Schn. and T. vitirostris G. & T. frvin 
Waltair is given below: 


T. mystax 7. vitirostris 
n=98 m=25 
Ventral 16-18+9-11 16-18 + 10-12 
scutes 
Dorsal .. 14-16 M=14-95 1215 M=14-00 
Anal 26-40 75-40 


Pectoral .. 11-14 M=12-56 12/1°-V =12-40 
Gill-rak ers 9-"1+14-17 15-17+£0-23 
Vertebrzx 44-46 M=45-01 45/46 M=45-06 


The difference in the number of gill-rakers 
is significant ; further, although the gill-arches 
are orange-coloured in both species, the colour 
is deeper and more bright in T. vitirostris. 
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There is also a significant difference in the 
meéns of the dorsal fin rays. 

This is the first record of T. vitirostris G. & T, 
from Indian waters. Smith? considers this 
species as a synonym of T. malabaricus BI, 
and described it under the latter name, but 
the description and figure given by him indicate 
that the species recorded by him is not 
T. malabaricus Bl. [because the latter species 
is much broader (Fowler, op. cit.), and the 
maxillary hardly extends beyond the opercular 
opening, whereas he clear'y states that the 
“maxilla reaches barely beyond pectoral base”). 
The species described by him may be 
T. vitirostris G. & T. because the raker number 
given by him (21-25) is in general agreement 
with that given by Fowler (21-24) for the 
species from the same region, but then he 
gives the number of anal fin rays as 40-43, 
whereas Fowler gives it as 38-40, and in the 
forms from Waltair it ranges between 35 and 40, 

Detailed studies on the seasonal distribution, 
biometry, length frequency and growth rate, 
and spawning of Thrissocles spp. of Waltair 
coast are in progress, and the results will ce 
published elsewhere, 

The euthor expresses his grateful thanks tv 
Prof. P. N. Ganapati, for valuable suggestions 
and for kindly going through the manuscript. 


S, Dutt. 


Department of Zoology, 
Andhra University, 
Waltair, December 3, 1960. 


Misra. K. S.. Acc. Jud. Mus., 1952, Part 4, 60 
2. Fowler, H. W., U.S. Nat. Mus. Bull., 1941, 13, 
100. 
3. Smith, J. L. B., Sea Fish, South Africa, 1968. 
* Since the commun‘cation of this note, th« author has 
observed 7 eitirostris in catches obtained from Kakinada 
and Mangalore. 


EFFFCT OF INITIAL MOISTURE 
CONTENT OF DIFFERENT FOOD 
MATERIALS ON DEVELOPMENT AND 
SEX RATIO IN CORCYRA CEPHA- 
LONICA STAINTON 


Rao (1954)! studied, among other things, the 
influence of the quality of larval food on the 
length of developmental period and on the sex 
of the emerging moths of Corcyra cephalonica 
Stainton. He also observed the effect of removal 
of free water from food material on the develop- 
ment of Corcyra, but he did not devote atten- 
tion to a study of the effect of various types of 
food in which there was a higher moisture 
content than the normal. The present studies 
were undertaken to see the effect of higher 


| 
j 
f 
: 


Current 
Science 


in the 


G. & 
Ts this 
cus Bl, 
ne, but 
indicate 
is not 
species 
md the 
ercular 
lat the 
base”). 
ay tbe 
lumber 
eement 
or the 
en he 
40-43, 
in the 
ind 40, 
bution, 
| Tate, 
Valtair 
vill pe 


iks ty 
»stions 
ript. 


No. 3 
March 1961 
moisture content in the food on the develop- 
mental period and the sex ratio. 

One hundred and fifty grams of broken 
grains of ‘Jowar’ (Sorghum), groundnut, 
cowpea, rice, wheat and maize with 9% and 
12% moisture content of each, were separately 
kept in small glass troughs and six newly 
hatched first instar larve of Corcyra cephalonica 
were introduced in each of the above troughs 
on the same day. There were three replications 
for each type of moisture content in all the 
foods. The test insects were bred exclusively 
in the laboratory from a single pair of Corcyra 
moths. The dates of emergence of the first moth 
and of the subsequent emergences of moths 
together with their sexes were recorded. These 
studies were conducted in the laboratory at an 
average temperature of 92°F.+5°F. with an 
average relative humidity of 40%. From the 
observations recorded in Table I, it may be 


TABLE I 


Development of Corcyra cephalonica Stainton 
in various food materials having different 
moisture contents 


Initial *Average “Average 
Food moisture life-cycle percent- 
materials content period age of 
in days females 
Broken ‘ jowar’ 9 approx. 50-6 44°4 
grains 12 47-0 61-1 
Broken groundnut 9 59-0 27-8 
seeds 12 53-6 44-4 
Broken cow-pea 9 61+3 16-7 
seeds 12 63-0 22-2 
Broken rice (coarse 9 48-0 61-1 
and white) 12 44-6 61-1 
Broken 52-0 38-9 
wheat 12 48-0 44-4 
Broken maize 9 54-0 38-9 
seeds 12 50-6 44-4 


* Average of 3 replications. 


seen that, on the whole, coarse, white rice was 
the best food where the minimum time was 
taken for the development (48-0 days with 9% 
moisture content and 44-6 days with 12% 
moisture content on an average) while, in cow- 
pea, it took the maximum time for the insect 
to develop (64:3 days with 9% and 63-0 days 
with 12% moisture content respectively). The 
higher of the two moisture contents namely, 
12%, was found in every case to be the most 
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conducive to development. The highest average 
percentage of females (61-1%) was obtained 
in rice under both moisture contents and the 
lowest ratio was in cow-pea, namely, 16-7% 
and 22:2%, respectively, with 9 and 12% 
moisture contents. It was further observed that 
an initial moisture content of 12% was, on the 
whole, favourable for the production of larger 
number of female moths in all the food 
materials tried except in the case of coarse 
rice where the sex ratio of the male and female 
moths was 50: 50. 

The author is grateful to Dr. E. S. Narayanan, 
Head of the Division of Entomology, for his 
interest in this work. 


Division of Entomology, SNEHAMOY CHATTERJI. 


Indian Agricultural 
Research Institute, 
New Delhi-12, June 23, 1960. 


1. Rao, D S., ‘“‘ Notes on the rice moth, Corcyra 
cephalnica Stainton (Galleriidz : Lepidoptera),” 
Indian J. Ent. 1954, 16(2), 95-114. 


STUDIES ON THE TRANSLOCATION 
OF RADIOACTIVE SCHRADAN IN 
PLANTS ANDITS UPTAKE FROM FILM 
BY INSECTS 


OcTAMETHYL pyrophosphoramide (schradan) 
has been recognised as a systemic insecticide. 
Ripper et al! and Greenslade? showed 
that it had a mild contact toxicity also, 
whereas Duspiva? indicated that its contact 
action was quite strong on some _ sucking 
insects, In view of its potentialities the 
present studies were undertaken to examine its 
systemic as well as its contact action by using 
P32 labelled schradan. The translocation of 
schradan was also studied. The study was 
carried out in two different ways. In the first 
case, 5ml. of 0-5% solution of radioactive 
schradan was mixed with 30ml. of standard 
culture solution. The cotton-seedlings were 
dipped in the radioactive solution thus 
prepared for periods of 10, 20, 30 and 
40 minutes respectively, after which they were 
transferred to normal culture solutions. In the 
second case, 100ml. of 0-25% solution of 
radioactive schradan was used to irrigate cotton 
and sugarcane plants grown in earthen pots. it 
was observed that schradan was trnaslocated 
to the leaves in cotton-seedlings even with a 
10 minutes dip in its solution and stayed there 
at least for 10 days, for which period the 
experiment lasted. The radioactivity of the 
leaf was found to increase for the first four 
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days, the maximum effect being found on the 
fourth day, after which it started declining. 
On the other hand, in the irrigation method it 
was noted that the rate of translocation of 
schradan was quicker for the first two days 
in cotton plants but more or less uniform in 
Sugarcane plants, being maximum on the 
seventh day in both cotton and sugarcane plants 
after which it started to decline. It is con- 
cluded that radioactive schradan is absorbed 
by the roots of the plant and is translocated 
to other parts of the plant, the rate of 
translocation varying from species to species 
of plants. 

Trials were also made to study the uptake 
of schradan from film by insects. For this 
purpose, two series of experiments were laid 
out. In one set of the first series, 30 nymphs 
of Dysdercus koenigii Fabr. were pretreated at 
38° C. for two hours and then released over 
filter-paper whch had been previously soaked 
in 1 ml. of 0-5% solution of radioactive schradan 
and dried under an infra-red lamp. The 
activity of the test insects was assayed after 
24 hours. It was observed that all the 
Dysdercus nymphs were dead on the fourth day. 
In the second set, 40 nymphs of Dysdercus 


were released on filter-papers soaked in the 
same proportion and concentration as in the 
first set and then exposed to 38° C. for 20 hours 


along with the treated filter-papers. It was 
observed that all the Dysdercus nymphs were 
dead on the second day. 

In one of the sets of the second series of 
experiments, 20 adults of D. koenigii were 
exposed to film of 0°5% solution of schradan 
and kept at temperatures of 38°C., 35°C. and 
30°C. for 24 hours. The treated insects were 
then kept at room temperature as such. In the 
other set, 20 adults of D. keonigii were exposed 
to film of 0:5% _ solution of radioactive 
schradan and kept at temperatures of 30°, 25°, 
20° and 15°C. for 24 hours. The test insects 
were then removed to clean containers and 
kept at the above temperatures. The observa- 
tions confirmed that schradan, though a 
systemic insecticide, was also picked up by the 
insects from film in considerable quantities. 
Both the dead and living insects were assayed. 
as a result of which the pick-up of the 
insecticide from the film was definitely con- 
firmed. The uptake of the insecticide also 
apparently increased with the rise in tempera- 
ture. 

The authors wish to express their gratitude 
to Dr. S. Pradhan, Professor of Entomology, 
for supervision and helpful suggestions, 
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Division of Entomology, SNEHAMOoY CHATTERSI. 

Indian Agricultural G. W. RAHALKAR. 
Research Institute, G. R. SETHI. 

New Delhi-12, P. N. SAXENA. 

June 23, 1960. 


1. Ripper. W. E, e¢ a?., Bull. Ent. Res., 1950, 40, 
481. 

2. Greenslade, R. M., Proc. IJmternatl. Cong. 
Crop. Prot. 1949, 1951, 158. 

3. Duspiva, F., Afitt. Biol. Zentralanst. Lind. Forts- 
wirtsch., 1951, 70, 91. 


A SINGLE VALUE MEASURE FOR 
SOIL TEXTURE 


Many physical properties of soil are often 
expressed by single value constants. As most 
of these properties are ultimately related to the 
colloidal content, these numerical values may 
be taken as indexes of the texture of the soil. 
There is, however, ‘no suitable constant for 
directly expressing the soil texture. Summation 
curve gives an idea of the mechanical composi- 
tion but it does not indicate by a single 
numerical figure the exact textural class of the 
soil, 

Whittles (private communication) has 
recently suggested a simple method of express- 
ing the soil texture by a single value “y”. It 
is calculated by first drawing the summation 
curve of the soil from the values of individual 
fractions raised arithmetically so that they 
total 100, expressing the area lying below the 


‘curve as a percentage ‘a’ of the total area of 


the rectangle and then calculating the value 
as 
y = log c+ log (c—a) — log (100 —c) 

where c is the arithmetically raised percentage 
of the clay on the international system. 
A higher value of “y” indicates a heavy soil with 
high clay content, and a lower value shows a 
light soil in which sand fraction predominates. 

The validity of this was tested on a large 
number of Indian soils of different classes, with 
wide variation of texture. The different textural 
classes of these soils according to the triangular 
diagram of Prescott and their corresponding “y”’ 
value limits found, are given in Table I. 


TABLE I 


Textural classes of soils *y’ value 
up to 0-08 
0-18-0-62 
0-47-0-96 
0-63-0-98 
0-81-1-17 
0-95-1-25 
Silty clay loam é 1-25-1-44 
Clay 1-04-1-72 
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Although the “y” value overlaps in some 
cases, on the whole it gives a fair expression 
of the soil texture, 
All-India Soil & Land Use Survey, 
Nagpur, September 24, 1960. 


B. B. Roy. 


A SERIOUS OUTBREAK OF THE 
SUGARCANE MITE ON JOWAR 
RECENTLY a severe outbreak of the sugarcane 
mite, Oligonychus indicus, occurred in the 
jowar experimental plots of the Botany Division 
at the Indian Agricultural Research Institute. 
The mites multiplied so rapidly that within a 
very short time they had spread over a large 
area and even week-old seedlings were heavily 
attacked. Dwarf exotic varieties appeared to 
suffer the greatest damage. Some border rows 
of the exotic hybrid RS 610 had turned reddish- 
brown as the leaves dried up under heavy 
attack by this pest. The undersides of the 
leaves were covered by mites and their webbing 
with initial attack occurring in spots near the 
midrib and spreading throughout the length 

and breadth of the leaf. 

Warm dry weather conditions during the 
first week of September had provided ideal 
conditions for mites. Heavy monsoon rains had 
prevented an earlier build-up of this pest. Under 
optimum conditions, and in the presence of a 
plentiful supply of host plants, the mite 
multiplied unchecked, and resulted in a ‘biotic 
explosion’. A close examination of the affected 
plants revealed the absence of an important 
biotic factor usually found associated with the 
mite, The beneficial lady-bird beetle (Ste- 
thorus pauperculus), which often follows closely 
the mite and helps to keep this pest in check, 
was not found in the field. During 1958 and 
1959 this predator was observed to effectively 
control outbreaks of mite attack. This was 
pointed out recently by one of the authors 
(Venkatraman!). The serious outbreak of mites 
during the present season may be partially 
attributed to the effects of frequent insecticidal 
applications on natural parasites and predators. 

It is possible that the continued reliance on 
a complex chemical control programme for a 
number of years over a large area not only 
causes an immediate upset of the natural 
balance but may also result in semi-permanent 
changes, Insects or mites not ordinarily con- 
sidered problems could develop into major pests. 
Thus, consideration should be given to a con- 
trol programme that harmonizes biological and 
chemical methods and which attempts to utilize 


Letters to the Editor 


107 


selective pesticides that are relatively less 
harmful to biological control agents and tends 
to reduce insecticidal treatments to the minimum 
required to control the specific pest. 


Indian Agricultural T. V. VENKATRAMAN, 
Research Institute, C. L. DHAWAN, 

New Delhi, K. O. RACcHIE, 

September 23, 1960. 


1. Venkatraman, T. V. and Sharma, G. R., Curr. Scei., 
1960, 29, 313. 


RECORD OF HELICOSTYLUM 
PYRIFORME, BAINIER ON SUGARCANE 
IN INDIA 
A MucorRAcEous fungus was isolated from living 
Sugarcane sheath in one of the fields at 
Udamalpet in November 1958. It grew readily 
on neutral oat meal agar producing a highly 
branched mycelium with rhizoids and an 
abundance of asexual reproductive structures. 
The fungus when grown on Czapek-Dox solu- 
tion with maltose or glucose replacing sucrose 
develops a deep olive buff mycelium. The 
substrate mycelium is highly branched and 
sporangiophores are borne singly arising not 
only from the points of origin of the rhizoids 
but elsewhere also. They are up to 2cm., in 
length and fertile at the tip as also at a number 
of points (2-4) along the length where swellings 
are present at the point of origin of branches. 
Branches are short, dichotomous, rarely trichoto- 
mous. Pedicels arise at the tips of these branches. 
The nodal swellings are borne generally in a 
verticillate manner. Pedicels are straight but 
sharply curved towards the apex so that the 
sporangiole is reflexed on the pedicel (Fig. 1). 
The sporangiole is obpyriform, hyaline, smooth- 
walled with a dome-shaped columella. Spo- 
rangioles bear 20 or more spores. They get 
detached along with the greater part of the 
pedicels. They have been rarely observed to 
dehisce by an irregular apical tear. The apical 
cluster of sporangioles develops first followed 
by a downward development at intervals. 
Downwards the arrangement of sporangioles is 
to a side of the sporangiophore instead of 
verticillate. The pedicels are 42-0-105-0 in 
length, the sporangiola 15-9 x 33-6—-13-4 x22-7u 
in size, and the spores 4-8 x 5-0-2-4 x 4-0u in 

size. 

In neutral oat meal agar medium the tip of 
the sporangiophore was always noticed to bear 
a cluster of pedicels bearing sporangioles. In 
strongly acidified medium and under certain 
conditions of starvation of medium, the spo- 
rangiophore tip instead of bearing a cluster of 
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sporangium (Fig. 2). The sporangium in cer- 
tain cases lacks a columella. 


HELICOSTYLUM PYRIFORME, BAINIER 


Fi: 

FIG. 1. Typical sporangiophore with sporangiola. 

FiG. 2. Sporangiophore showing single terminal sporan- 
gium and verticillate cluster of pedicels below. 

Zygospore formation has not been observed. 

The fungus has been identified as Helicostylum 


Fic. 2 


pyriforme, Bainier. This appears to be the 
first record of its occurrence in India and on 
sugarcane. 

According to the description given by 


Hesseltine for Thamnidiacew,1 the terminal 
sporangium is columellate while sporangioles are 
without a well-developed columella. His sepa- 
ration of the genus Helicostylum is on the basis 
of the presence of the terminal sporangium. In 
the present case the formation of the terminal 
sporangium appears to occur under special 
conditions. The occurrence of columella also 
appears to be a variable character. Hence the 
usefulness of these characters as taxonomic 
criteria for separation of the genera in the 
family, may have to be reconsidered. 

Thanks are due to Shri K. V. Srinivasan, 
Mycologist, Dr: C. V. Subramaniam, Professor 
of Plant Pathology, Indian Agricultural Research 
Institute, New Delhi, Dr. C. W. Hesseltine of 
U.S.D.A. and Dr. J. J. Elphick of C.M.I. for 
help in identification of the fungus. Thanks 
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sporangioles ends in a single, large, globose are also due to Dr. J. T: Rao, Botanist, for- 


interest and encouragement. 


Sugarcane Breeding Inst,, U. VISAYALAKSHMI, 
Coimbatore-7, September 28, 1960: 


1. Hesseltine, C. W., Mycologia, 1955, 47, 334. 


DETERMINATION OF TOTAL SOLUBLE 
SALTS IN THE BLACK CLAYEY 
SOILS OF ANDHRA PRADESH BY 
CONDUCTIVITY METHOD 
MEASUREMENT Of electrical conductivity of suils 
offers a simple and rapid method for the deter- 
mination of total soluble salts. The U.S.D.A.! 
has advocated the use of the measurement of 
electrical conductivity of saturation extracts at 
25°C. and then calculating the total soluble 
salts in soils by using an equation. However, 
our experience has been that it is difficult to 
ascertain the precise point of saturation by the 
criteria prescribed such as glistening of paste 
as it reflects light, sliding of the paste cleanly 
off the spatula, etc. (loc. cit.). According to 
Reitemier? use of conductivity of soil paste 
appears to be unreliable due to the factors like 
variation in saturation percentage, lack of cell 
constant for cups, etc. For these reasons Piper? 
used 1:5 soil-water extract for measuring the 
electrical conductivity of Australian soils. He 
suggested the following equation for calculating 
the total soluble salts from the electrical con- 

ductivity of the soils. 

T.S.S. = 375 x EC 
where T.S.S. = % total soluble salts in soils, 
and EC = electrical conductivity in mbhos /cm. 
of 1:5 soil extract at 20°C. 

The factor connecting EC with T.S.S. varies 
from one soil group to another. In the Suda- 
nese soils Joseph and Martin‘* found the factor 
to be 250 at 30°C, and 300 at 25°C. 

Due to these reasons, the exact relationship 
between the EC and T-.S.S. in the black-clayey 
tobacco soils of Andhra Pradesh was sought to 
be determined in the present work. 

202 soil samples collected from Ongole and 
Bapatla Taluks of Guntur District were used in 
the present study. The EC of 1:5 soil extract 
was determined using Philips conductivity 
bridge. The T.S.S. in these soils were detér- 
mined by the gravimetric method, 

It was found that the T.S.S. could be deter- 
mined by the following equation with a high 
degree of accuracy. 

(%) TSS. = 0-290 x x + 0-014 
where, x= electrical conductivity of 1:5 swil 
extract at 25°C. in millimhos/cm. 

The correlation coefficient between the total 
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soluble salts and conductivity was 0-89 and it 
was highly significant. 

The authors are thankful to Dr. G. S. Murty, 
Director, for his keen interest and to Sri. M. V. 
Pavate, Statistician, for working out the statis- 
tical correlations, B. V. Kameswara Rao. 

A. S, Sastry. 
Central Tobacco Inst., 
Rajahmundry, October 7, 1960. 


1, Huendbock of United States Department of Agri- 
culture, No. GO, 1954. 

2. Reitemier. R. F. and Wilcox, L. V., Soil Science, 
1946 61, 281. 

3. Piper, C.S., Scil and Plant Analysis, 1950. 

4. Joseph and Martin, q oted in (3). 


MULTIPLE ALLELISM FOR PETAL 
COLOUR IN LINUM GRANDIFLORUM 
DESF. 

Linum grandifiorum Desf. is an ornamental 
plant. The varieties popular with the 
floriculturists possess flowers with different 
shades of red colour. These are var. rubrum 
with bright red flowers, var. kermesinum with 
crimson flowers and var. coccineum with scarlet 
flowers (Bailey, 1929). At this Division, a seed 
sample received from the Economic Botanist 
(Oilseeds), Kanpur, U.P., was found to give 
plants with red, pink and white flowers. Pure 
breeding red and white types were isolated 
from this material and the pinks invariably 
segregated for the three floral types in their 
progeny. At Nilokheri (Punjab), a solitary 
off-type plant, in a bed of over 2,000 plants of 
red flowered type, was observed by one of "us 
(P. L. G.) to possess orange flowers, a colour 
hitherto not reported in the species. Red, 
orange and white types were intercrossed to 
study the mode of inheritance of flower colour. 
Maintenance of parental types, as also the 
rearing of F.’s, was done by sibbing owing to 
limitations imposed by _ self-incompatibility 
associated with heterostyly in the species 
(Lewis, 1943). The genetic data are tabulated 

in Table I. 
I 


x? 
or 3:1 


2-1462 0+30-0-£0 


Cross 


45 red 
86 pink 
33 white 
=164 
225 red 
75 orange 
=300 


Red x White .. 


Red x Orange Red 


Has not been 


White x Orange Pink 
studied so far 
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It will be seen that red is partially dominant 
over white and fully dominant over orange. 
Orange is probably partially dominant over 
white. The crosses red x white and red x 
orange show monogenic segregation. It appears, 
therefore, that the same locus is involved in 
the development of the three petal colours—red, 
orange and _ white—in this species. 


Division of Botany, A. B. JosHt. 


Indian Agricultural Research M. W. Harpas. 
Institute, New Delhi, 
October, 6, 1960. 


P. L. GUGLANI. 


1. Bailey, L.H., The Stantard Cyclopedia of Horti- 
culture, The Macmillan Co. of Canada, Ltd., 
Toronto, 1929, 2. 

2. Lewis, D., Aun. Bot. N.S., 1943, 7, 115. 


NEW HOST PLANTS OF THE 
TOP-SHOOT BORER OF MAIZE 
(CHILO ZONELLUS SWIN.) 

THE top-shoot borer, Chilo zonellus, Swinhoe 
(Pyrallidz ; Lepidoptera), is known to be a 
serious pest of maize, jowar and sugarcane. 
Fletcher and Ghosh! have reported that 
this borer also attacks bajra (Pennisetum 
typhoides), rice, manduwa (Eleusine cora- 
cana), Sudan grass (Sorghum vulgare var. 
sudanense) and Job’s-tears (Coix lachryma- 
jobi). Trehan and Butani? pointed out two 
additional host plants of this pest, namely, 
Johnson grass (Sorghum halepense) and 
Burgur (Polytoca barbata). Up-to-date eleven 
different host plants have been recorded. The 
pest appears to have a wide host range and a 
review of literature indicates that it has so 
far been reported to occur only on monocoty- 

ledonous plants. 

During the 1960 kharif season, an experiment 
was laid out at the Indian Agricultural Research 
Institute, to study the comparative damage 
caused by Chilo zonellus at different dates of 
planting and to study resistance of inbred lines 
of maize to the pest. 

A careful study of the weeds growing around 
these plants and in the field revealed the presence 
of egg masses of Chilo zonellus on their leaves. 
The weeds showing the egg masses were 
Eragrostis sp. and Eleusine verticillata (both 
monocotyledonous weeds) and  Trianthena 
monogyna (a dicotyledonous weed). 

The egg masses were collected from the 
weeds and were studied along with the larve 
that hatched from them. They were found to 
be those of Chilo zonellus. Maize plants were 
then inoculated .,with these larve and the 
characteristic ‘degd-heart symptoms were 
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recorded. This observation further confirmed 
that the larvze were those of Chilo zonellus. 

It, therefore, appears that Chilo zonellus has 
a wider host range, embracing even the dicoty- 
ledonous plants. The present record constitutes 
the first report on a dicotyledonous plant being 
a host of this pest. The observations reported 
here provide evidence to the effect that a 
certain amount of infestation in maize plants 
in the fields can take place via the egg masses 
and larve of Chilo zonellus present on the 
weeds mentioned above. It may be added that 
the three weeds, namely, Eragrostis sp, 
Eleusine verticillata and Trianthema monogyna, 
occur widely in the maize fields in the north- 
western plains of India. 


Division of Botany, 
Ind. Agri. Res. Inst., 
New Delhi-12, 
October 24, 1960. 


JOGINDER SINGH. 
N. L. DHAWAN. 
A. B. JOSHI. 


1. Fletcher, T. B. and Ghosh, C.C., Proc. Third ent. 
Meeting, Pusa, 1920 (1), 354. 

2. Trehan, K. W. and Butani, D. K., /ndian /. Ent., 
1949, 11 (1), 47. 


SPHAEROPSIS KNOTS ON LIME 
(CITRUS MEDICA VAR. ACIDA LINN.) 
IN RAJASTHAN 
Durinc the month of February, 1960, a few line 
(C. medica var. acida Linn.) plants in an orchard 
in Ajitgarh (Rajasthan) were found to have 
developed knots on certain branches which 
gave witches’ brooms appearance (Fig. 1). Such 
knots have been attributed to the fungus 
Spheropsis tumefaciens by Hedges (1911), who 
reported this disease first on lime trees from 
Jamaica. Later on, the disease was also re- 
corded from Egypt, British Guiana, Peru, 
Dominica and the Hawaiian Islands. Since it 
does not seem to have. been reported from any 
part of India, an annotated account of the 
symptoms and the fungus associated with it, is 

presented in this paper. 

‘In early stages, the disease is manifested by 
the occurrence of hard woody, rounded or 
irregularly shaped knots on the _ branches, 
attached by a broader base, girdling them. They 
vary in size from a pea grain to 2-3 inches in 
diameter (Fig. 2). The young ones are covered 
by smooth green bark. In later stages, they 
enlarge resulting in the splitting of the bark 
and, become light brown in colour, deeply 
furrowed and rough. The bark is killed ulti- 
mately and the discoloration of wood also takes 
place to some depth. The knot when cut into 
two is found to be of hard, compact woody 


tissue. Where the disease had well advancefl 
the branches gave the appearance of witcheg 
brooms, bearing very few leaves and no fruitey 
The fungus within the host was traced in the 
form of branching septate mycelium, consistiz 


FIG, 1.- Witches’ broom due to Spheropsis ‘umes 
faciens on lime trees. 


Fic. 2. Knots formed on the affected branches off 
lime trees due to Spheropsis tumefaciens. 


of light-brown hyphz which varied from 3° 58 
to 5 in diameter. However, no fruiting bodiesy 
could be observed on the diseased branch@ 
Large number of isolations were made from theg 
diseased tissue on potato dextrose agar medium 
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and a grey culture was obtained. After 16 days, 
pycnidia—pin-head—like structures—developed 
above the surface of the agar. They bore 
numerous spores and were black, papillate sub- 
globose, erumpent, closely crowded together and 
149-5-224 x 122-191 in size. The spores were 
mostly one, but rarely, two-celled, light-brown, 
elliptic to fusoid, rarely botuliform, measuring 
16-5-29-5 x 7-11-54. The characters of the 
fungus and the symptoms it causes, closely 
resemble with those of Spheropsis tumefaciens, 
reported on lime by Hedges (1911). 

Authors are grateful to Shri Samarth Raj, 
Director of Agriculture, Rajasthan, for facilities 
of work. 


Plant Pathology Section, N. PRASAD.* 
Department. of Agriculture, G. C. BHATNAGAR. 
Rajasthan, Udaipur, 

October 26, i960. 


* Now Principal, S.K.N. Governmen: College of Agri- 
culture, Jobner (Rajasthan). 


1. Hedges, Florence, Phytopath., 1911. 1, 63. 


Fics. 1-4. Fig. 1. 


Fiz 2. 


mesosternum; 4, opening of. the glands; ¢, second coxa. Fig. 


jn male. 
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Adult female of the same species dissected to. show the glands (4). Fig. 3. 
4. 
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OCCURRENCE OF THORACIC GLANDS 
IN MYLABRIS PUSTULATA THUNBG. 
(COLEOPTERA : MELOIDAE) 


THERE have been numerous records of occur-- 
rence of different types of glands in various 
insects, but no reference to the occurrence of 
glands opening on the mesosternum in Mylabris 
pustulata Thunbg. or any other blister beetle 
could be found. In the adult male of Mylabris 
pustulata there is a pair of glands each gland 
being white, more or less cylindrical, tubular 
and about 76 mm. long with a few short branches 
given off from the main tubular portion 
(Fig. 1, a). The two glands are swollen and 
a little flattened just before they open into a 
common receptacle. which in turn opens on the 
mesosternum. The glands are irregularly coiled 
and lie ventrally below the alimentary canal in 
the region of the first three abdominal segments 
and the metathorax, and proceed anteriorly 
between the mesosternal apophyses to open 

tween the bases of the second coxz on the 
mesosternum (Fig. 3, d). The opening is 
surrounded by a depressed area. If the thorax © 


Adult male of Mylabris pustulata Thunbg. dissected to show the thoracic glands (a). 
Mesosternum of male: ¢, 
Mesosternum ‘of female: ¢, d and ¢ ag 
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of a live beetle is pressed gently, a whitish 
fluid is discharged through the opening of the 
glands,-and this secretion is slightly acidic. 

In the adult female a pair of similar glands 
as in the male is present, but they are rudi- 
mentary, being 4-5mm. long. The tubular por- 
tion of the glands is very much reduced and 
the glands appear more or less retort-shaped, 
sac-like structures (Fig. 2, b). 

Several hundreds of beetles of both sexes 
have been dissected, and the pronounced nature 
of the glands in the male and their ill-developed 
condition in the female were constantly observed 
in all cases, though there was a good range of 
variation in the length of the glands in the 
male: The function of the glands is not defi- 
nitely known, though their unequal development 
in the two sexes suggests a function connected 
with sex—probably attraction of the female, but 
it could not be verified. 

Grateful thanks are due to Dr. M. Putta- 
rudraiah, Government Entomologist, for kind 
encouragement. 


Div. of Entomology, G. P. CHANNA BASAVANNA. 
Agricultural College T. S. THONTADARYA. 

and Res. Inst., 
Hebbal, Bangalore-6, October 15, 1960. 


ON TWO NEW GENERA'OF FUNGI 
FROM TERTIARY COAL BEDS 
OF MALAYA 


A PRELIMINARY investigaticn of Tertiary coal 
collected by one of us (B. S. T.) from Malaya 
in 1953 led to the interesting discovery of two 
fungi in fossil state, reported here. 

The first shows branched septate hyphz and 
various stages of spore development. Figure 1 
shows a spore in the initial stage, budding out 
from the hypha. Figure 2 shows a stalked coni- 
diospores which has a strong resemblance with 
the early sporophytic stage of Desmidiospora,‘ 
Dematiaceze—Deuteromycetes. Figure 3 shows a 
fully mature vconidiospore with sulcate outer 
margin which, in spite of the absence of conidio- 
phore, shows a close affinity with Desmidio- 
spora where a long, prominent conidiophore is 
one of the characteristic features. The fossil 
fungus described here resembles Desmidiospora 
in shape, size and margin of its conidiospores. 
The fossil material, however, differs in having 
a shorter conidiophore. We regard that this 
fossil fungus, although not identical with Desmi- 
diospora, is sufficiently nearly allied to it. 

The second fungus shows profusely branched 
septate hyphz with various stages of sexual 


Fics. 1-4. Fig. 1. Conidiospore budding out from 
the septate hypha, x 1,107. Fig.2. Developing stalked 
conidiospore, x 1,]07. Fig. 3. Mature conidiospore, 
x Fig. 4. Mature zygote with a centrosphere, 
x 1,107. 


Fics. 5-6. Fig. 5. Formative gametangium. gm., 
gametangium; #., nucleus, x 1,640. Fig. 6. Fusion 
of antheridial and oogonial walls, 9, cogonium; 
antheridium, x 1,640. 
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fusion. Figure 5 shows a developing curved 
gametangium separated from gametangiophore by 
a septum. It is at a stage prior to fusion bet- 
ween two hyphe. Figure 6 shows the fusion of 
the antheridial and oogonia walls. Figure 4 
finally shows a zygote with a dark central 
area, probably the centrosphere. The stages 
of the fungus described above suggest an 
affinity with the living group Pezizacez, order 
Ascomycetes. The type of sexual fusion en- 
countered here recalls to one’s mind the sexual 
fusion that is found in Ascodesmis.?-5 

As far as we are aware, this is the first 
contribution from Malayan Tertiary beds. 
The two fungi reported here seem to belong 
to two new genera. They will be described in 
detail elsewhere. 
Botany Department, B. S. TrIvep!. 
Lucknow University, S. K. CHATURVEDI. 
Lucknow, October, 31, 1960. 


1. Thaxter, R., Sot. Gas., 1891, 16, 203. 

2. Van Tieghem. Bull. Soc. Bot. Fr., 1876. 23, 271. 

3. Coupin, H., Album General des Cryptogemes— Fungi 
(Chompicnons), Premiere Volume. 

4. Saccardo, P. A., Sylloge Fungorum, 1889 8, 82t. 

5. Clements, F. E and Snear. C. L., Zhe Genera of 
Fungi, The H.W. Wilson Co , New York, 1931. 


ON THE STARCH CONTENT OF SOME 
SACCHARUM SPONTANEUM VARIANTS 
QUALITATIVE examination of S. spontaneum 
variants for starch has indicated that some 
forms are very rich in starch, some contain 
comparatively little amounts and some are 
completely devoid of starch, and there appears 
to be a trend in starch content according to 
geographical distribution of the spontaneum 
variants. Starch is a very undesirable con- 
stituent in cane juice. It interferes with filtra- 
tion and crystallisation of sugars. It is gene- 
rally believed that more than 0-05% of it on 
weight of cane is harmful in the manufacture 
of sugar. 

In the present study* 14 S. spontaneum 
variants collected from different geographical 
regions were selected and analysed for starch 
content in the stem and leaf portions of fully 
mature plants. Starch was estimated in all the 
samples by the method of Hanes! involving the 
use of j-amylase, adopting the same procedure 
as reported? earlier. Of the 14 varieties studied, 
SES 337 A and SES 115A were found to contain 
comparatively larger amounts of starch in the 
stem and leaf samples. In SES 337A and 115A, 
the stem samples contained 2-473% starch on 
residual dry weight basis and 1-033% and 
1-524% in leaf samples respectively. Glagah 
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and SES 90 had practically no starch in the 
stem sample while the leaf samples of these 
two varieties had respectively 0:5757% and 
0-4911% starch on residual dry weight basis. 
For the rest of the varieties, the starch content 
in the stem samples varied from 0-6266% in 
SES 106B to 1-711% in SES 365 while in the 
leaf samples the variation was from 0-3387% in 
SES 365 to 0-9822% in SES 106 B. SES 137 A had 
shown 0-8806% starch both in the stem and leaf 
samples. Barring a few exceptions, the variants 
collected from places nearer to equator appear 
to have comparatively lower amounts. Further 
detailed studies are on hand on the S. spontaneum 
variants collected and assembled from all over 
the continent. 

Grateful acknowledgments are hereby made to 
Dr. N. R. Bhat, Director, for affording all 
facilities and for his valuable suggestions ; also 
to Shri R. R. Panje, the then Botanist, who 
readily supplied the material and evinced keen 
interest in the work. . 
Sugarcane Breeding K. CHIRANJIvi RAo. 

Institute, K. V. Gopata ATYAR. 
Coimbatore-7, November 29, 1960. 


* list of S spontaneum variants studied: (1) Glagah, 
(2) SES32A, (3) SES 90, (4) SES 98 A, (5) SES 
138, (6) SES 137A, (7) SES106B, (8) SES/15A, 
(9) SEs 118A, (10) SES 1164, (11) SES 186, 
(12) SES 297A, (13) SES 337A, (14) SES 365. 

1. Hanes, C. H., Biochem. Jour., 1936, 30, 168. 
2. Chiranjivi Rao, K, and Gopala Aiyar, K. V., Zter- 
national Society of Sugarcane Technologists, 10th 


Congress, Hawaii. 


INDUCEMENT OF ANTHER 
DEHISCENCE IN CoO. 421, A “‘MALE 
STERILE’’ SUGARCANE VARIETY, BY 
POLLEN OF OTHER GENERA 
THe anthers of Co. 421 do not dehisce usually. 
However, when its inflorescences (arrows) are 
bagged a few seedlings are obtained. The 
number of seedlings is much greater when the 
arrows are dusted with pollen of other genera 
like Euchleena, Coix, etc. All these seedlings 
are considered to have been derived partheno- 

genetically. 

In a study of the physiological effects of the 
pollen on the reproductive function of Co. 421, 
different arrows of this variety were dusted 
with pollen of Euchlena mexicana, Coix 
lachryma-jobi, Narenga porphyrocoma and 
Sclerostachya fusca, respectively and bagged. 
Bagged, untreated arrows and  unbagged, 
untreated arrows of Co. 421 served as controls. 
Four days after completion of pollen dustiny, 
profuse anther dehiscence was observed in 
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arrows dusted with pollen of the different 
species but relatively little in the controls. The 
percentage of anther dehiscence in each case is 
given ‘below in Table I. 


TABLE I 


Perceatage 
f 


Euchlena .. 
Narenga 
Sclerostachya 


In order to see the effect of the pollen extract, 
the pollen of Euchlena was extracted witi: 
absolute alcohol (10 ml. per gm.), the alcohol 
evaporated off and the residue taken up in 
25 ml. of distilled water, sprayed on arrows 
of Co.421 and they were bagged. There was 
89-7% anther dehiscence in them, while in 
the distilled water controls, there was only 7% 
dehiscence. It would appear that anther 
dehiscence is caused by the chemical stimulus 
from the pollen dusted. 


Sugarcane Breeding Institute, 
Coimbatore-7, November 21, 1960. 


C. N. Basu. 


1. Raghavan, T. S. and Kancaswamy, P. A., Proc. 
3rd All Ind. Conf. Res. and Dev. Workers, Pusa, 
Part II, 46. 


PERPETUATION OF THE DOWNY 
MILDEW OF MAIZE (SCLEROSPORA 
PHILIPPINENSIS WESTON) ON KANS 

(SACCHARUM SPONTANEUM lL.) 
IN INDIA 


Downy mildew of maize caused by Sclerospora 
philippinensis Weston which is common in the 
neighbourhood of Delhi has been generally 
responsible for about 5% infection of the croup 
for the last few years. In view of the fact 
that the causal organism does not produce any 
oospores the mode of perpetuation of the 
disease was not clear, Recently Chona and 
Suryanarayana! described a downy mildew 
persistent on Kans (Saccharum spontaneum L.) 
a hardy perennial grass in this part of the 
country. They reported that the fungus was 
found in all parts of the plant, thus indicating 
systemic infection. On the basis of morphologi- 
cal studies, they identified it as Sclerospora 
philippinensis -and suggested that it may pass 
under suitable conditions to maize causing 
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downy mildew. The appearance of downy 
mildew on maize crop at the Indian Agricul- 
tural Research Institute first near the infected 
clumps of Kans supports this view. During 
September 1960, the writer has been able to 
transmit the disease from ‘Kans’ to maize by 
inoculating the latter by sporangia collected 
from the diseased ‘Kans’ clumps. Inoculations 
were carried out by placing sporangial suspen- 
sion in distilled water in the leaf whorl of the 
seedlings and also by applying it on the leaf 
surface. The inoculated plants were kept in a 
moist chamber which was placed in the open, 
A few uninoculated seedlings in moist chambers 
kept side by side served as control. All the 24 
seedlings (in two-leaf stage) inoculated showed 
typical symptoms of downy mildew, viz., chlorosis 
of leaves ahd development of downy growth of 
sporangiophores on the leaf surface. Charac- 
teristic chlorotic mottle appeared on _ the 
fourth day while fully developed sporangio- 
phores bearing sporangia were observed on 
the ninth day. The controls remained healthy 
throughout these tests. Microscopic examination 
showed that the germ tubes produced by the 
sporangia penetrated through the stomata of 
the inoculated leaves and gave rise to branched 
mycelium which spread rapidly within the 
intercellular spaces of the leaf. Haustoria of 
the fungus were observed in the host ceils in 
several cases. 

I am grateful to Dr, B. L. Chona, Mycologist, 
for his keen interest and help during the 
course of these experiments. 


Division of Mycology D. SURYANARAYANA, 
and Plant Pathology, 

Indian Agricultural Research Institute, 

New Delhi, December 12, 1960. 


Indian 


1. Chona, B. L. and Suryanarayana, D., 
Phytopath., 1955, 8 (2), 209. 


MANGO BUNCHY-TOP AND THE 
ERIOPHYID MITE 
NARASIMHAN (1954) was the first to record the 
occurrence of Eriophyes sp. on mango inflores- 
cence round about Poona, and he stated that 
the eriophyid mite was responsible to cause 
the malformation of panicles. Malformation of 
mango inflorescence has been noted by several 
workers in North India, and Sattar (1946) stated 
that this was doing serious damage in the 
Punjab. Nirvan (1953) stated that thogh 
mango malformation has already been reported 
by several workers he was reporting ‘bunchy- 
top’ of young mango seedlings for the first 
time, Tripathi (1954) gave a history of the 
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disease, and discussed the usage of the terms 
‘punchy-top’ and ‘malformation’. He came to 
the conclusion that the former name should be 
applied to cases of vegetative malformation as 
was described by Nirvan (1953), and the latter 
term to the floral deformities. However, he 
considered that the same disease caused these 
two types of symptoms. Narasimhan (1959) 
observed that the eriophyid mite, which he 
recorded on mango inflorescence earlier (1954), 
spent its life within the tissues of axillary buds 
after the flowering season was over, and also 
suggested that the disease could be controlled 
by removal of affected inflorescences. In the 
present note the preliminary observations made 
and the results of certain experiments carried 
out by the authors are recorded. 

Around Bangalore the ‘bunchy-top’ was 
observed only on young seedlings raised from 
mango seeds for using these seedlings for graft- 
ing purposes, and was not noticed on trees. The 
cluster of buds occur not only at the top of 
seedlings, but also in the axils of branches 
and leaves. Malformation of mango inflores- 
cence, though occurring rarely here and there, 
is not so far such a serious malady as is 
reported from certain areas of North India. 

With a view to see whether the eriophyid 
mite, usually found on the malformed twigs 
(bunchy-top) of mango seedlings, can cause 
similar malformation of twigs on healthy 
seedlings, mites taken from malformed twigs 
were introduced on to newly sprouting leaf- 
buds at the terminal regions of mango seedlings. 
For this purpose, three seedlings, which did 
not show any malformed twigs nor the presence 
of the eriophyid mite, were selected in a place 
well away from the gardens showing such 
malformed mango plants. The eriophyid mites 
taken from malformed twigs were carefully 
introduced by means of a fine camel hair 
brush on to just sprouting leaf-buds of the 
selected healthy plants. The plants were 
enclosed individually in cages covered with 
thin muslin cloth. These plants were 
kept under regular observation. The leaf-buds 
on to which mites were introduced did not 
result in normal leaves. New buds began to 
arise by the side of the original buds, and 
even these buds did not develop properly so 
that at the end of three months after the 
introduction of the eriophyid mite, the top of 
the seedlings presented a crowded cluster of 
buds (Fig. 1) as is usually found on malformed 
mango seedlings in nature. 

The above experiment shows that the eriophyid 
mite can bring about twig malformation on 
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healthy mango seedlings, similar to the one 
seen in nature. Whether this twig malformation 
is the direct result of the feeding injury done 


Fic. 1. Experimental mango seedling showing ‘bunchy- 
top’ induced by the eriophyid mite. Inset: top portion 
enlarged. 


by the mite as is implied by Narasimhan 
(1954) or due to a virus has to be investigated. 
If it is due to a virus, then it is possible that 
the eriophyid mite may be acting as a vector. 
Further work in this direction is in progress. 
M. PUTTARUDRIAH. 
G. P. CHANNA BASAVANNA. 
Division of Entomology, 
Department of Agriculture, 
Bangalore (Mysore State), 
December 3, 1960. 


Narasimhan, M. J., Curr. Sci., 1954, 23 (9), 297. 
2. —, /bid., 1959, 28 (6), 254. 
3. Nirvan, R.S. Sci. and Cult., 1953, 18 (7), 335. 
4. Sattar, A., Punjab Fruit /., 1946, 10, 56. 
5. R. D., /ndian Hort., 1954, 11 (4), 


RELATIONSHIP BETWEEN 
STRUCTURAL AND TOPOGRAPHIC 
TRENDS IN KONDAPALLE AREA 
WHILE conducting systematic mapping work in 
the Kondapalle area, the author has observed 
that there is some relationship between the 
major strike directions of ghe rock types and 
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the general trend of the hill ranges. To under- 
stand the exact relationship between them, a 
topographic analysis has been made at the out- 
set, on the lines suggested by Chapman.! A 
small area of 6-25sq. miles comprising the 
southernmost part of the hill ranges has been 
chosen and 148 slope measurements were made 
on a 4”=1 mile topo-sheet with a contour 
interval of 50’. The traverse method was 
employed and eleven traverses were run with 
one inch interval in a E-W direction, nearly 
perpendicular to the main trend of the ridges. 
Along each traverse line, measurements were 
made for every half an inch with a slope scale 
which has been specially constructed. The 
results obtained in this quantitative slope study 
have been presented, following Chapman’s 
method, in the form of a statistical slope orien- 
tation (SSO) diagram (Fig. 1). 


O-1% 1-2% 2-4% 4-6% 6-8% 8-10% 10-12% 12-15* 


Fic. 1. 
Palle hill ranges ; 

This SSO diagram clearly brings out all the 
major features and also makes the minor 
features, not clearly expressed in the topographic 
map, to appear more conspicuously. The 
symmetry of the diagram is essentially triclinic 
but not far from monoclinic. The diagram 
shows two maxima reaching a _ concentra- 
tion of about 22% (mode). The general 
absence of sharp breaks in slope is indicated 
by the more or less continuous decrease in 
slope angle frequengy with the increase in slope 


SSO diagram, southern part of the Konda- 
slope angles are marked. 


angle. 
Further, 187 foliation and 94 joint directions 
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of the same area, together with the 148 slope 
strikes, are diagrammatically represented (Fig. 2) 
showing the relative frequencies of the same 
in different directions. There is a remarkable 
coincidence between the major slope strike 


FIG 2. Diagram showing the frequencies of the slope 
strikes (solid line), foliation directions (dashed line) and 
joint directions (dotted line). 
direction and foliation direction (N 5° W). It is 
interesting to note that there are two sets of 
joints which are nearly at right angles; one of 
these two striking N 35° E, peculiarly enough, 
coincides with the minor slope strike, while 
the other striking N135°E is slightly at an 
angle (10°) to the other minor slope. It is 
also noticed that where the foliation frequency 
is generally less, the joints are at maximum. 
It can, hence, be surmised that the major trend 
of the hills is dominantly controlled by the 
foliation directions, while the minor slopes are 
influenced by the joint pattern. 

My thanks are due to Dr. S. Balakrishna for 
his help and guidance. 
Geology Dept., 
Osmania University, 
Hyderabad-7, December 9, 1960. 


Cu. LEELANANDAM. 


1. Chapman, C. A., dm. J. Sci., 1952, 250, 428. 
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An Introduction to Homological Algebra. By 
D. G. Northcott. (Cambridge University 
Press), 1960. Pp. xi+ 282. Price 42sh. 6d. 


Professor Northcott, author of a remarkable 
Cambridge tract on Ideal Theory, is now to 
be thanked for a no less remarkable Introduc- 
tion to Homological Algebra. 

From the time of its creation by H. Poincaré 
until recently, the discipline called first Combi- 
natorial Topology, then Algebraic Topology, 
grew as a mixed structure in the sense of Bour- 
baki, its purpose being to derive topologicai 
invariants from the analysis of certain alge- 
braic structures. These had to be linked up 
in a certain manner to manifolds, or to subsets 
of topological spaces and, to realize such an 
association, various, mostly disconnected, 
methods were available. For a long time the 
need of a more unified treatment was keenly 
felt but it is only during the last twenty years 
or so that great progress was made to achieve 
it. As a consequence the conviction gradually 
gained ground that Algebraic Topology was 
more than a mere combination of two well- 
known structures ; that it was pregnant with an 
altogether new branch of Algebra. In 1956, 
H. Cartan and S. Ejilenberg published their 
celebrated Homological Algebra, a first treatise 
on this new branch and an astonishing feat 
because, dealing with a newly born theory, it 
was setting it forth in a state of remarkable 
maturity. 

Now, although carefully and clearly written, 
this treatise was assuming on the part of the 
reader a good deal of familiarity with Modern 
Algebra and, to a certain extent, with Alge- 
braic Topology. That is why the book under 
review should be most welcome by students 
about to start on research for it does not take 
for granted more than an elementary knowledge 
of groups and rings. In fact the first two 
chapters are concerned only with fundamentals 
of General Algebra, in particular with tensor 
products, (O)- and exact sequences. Homo- 
logical Algebra proper begins only with 
Chapter 3 which is about categories. and 
functors. The important notions of Homology 
Functor and of Connected Homomorphisms are 
dealt with in Chapter 4. The author does not 
derive them, as it is usually done, from the 
theory of modules with differential operators. 
Following Yoneda he prefers to start with the 
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notions of diagrams over a ring and of functors 
on translation categories; the case of a parti- 
cular diagram yields the homology functor. 
In spite of its theoretical interest such an 
approach may fail to satisfy inexperienced 
algebraists. The chapter ends with a brief 
mention of homotopy. One may regret that 
such an important notion, and also that of 
homotopy operator, should receive so little 
attention. Chapter 5 treats of complexes and 
resolutions, particularly of projective and 
injective resolutions, of modules and of se- 
quences of modules. Now the ground having 
been fully prepared Chapter 6 introduces the 
central notions of Homological Algebra : functors 
of complexes and derived functors. Chapter 7 
makes a detailed study of torsion and exten- 
sion functors, the most important derived func- 
tors. 

It was likely that the author’s intention was 
not to burden the student with too many new 
notions. This would explain why no mention 
is made of spectral sequences. Fortunately 
those who wish to acquire a good grasp of them 
may now consult the Théorie des Faisceaux 
by R. Godement (Hermann, Paris) published 
almost at the same time as the book under 
review. 

Chapter 8 is about various refinements and 
the iast two chapters are devoted to two note- 
worthy applications: the theory of homology 
and of cohomology of groups or monoids and 
the theory of homological dimension, as well as 
of global dimension of noetherian rings. 
Chapter 9 gives an excellent account of the 
research work carried out recently, mostly after 
1956, regarding the latter. 

This is a lucid and scholarly Introduction to 
Homological Algebra and it cannot but be too 
warmly recommended. Its admirable get-up 
does great credit to the Cambridge University 
Press. 

C. Racine. 


Foundations of Modern Analysis. By J. Dieu- 
donne. (Institute des Hautes Etudes Scienti- 
fiques, Paris. Published by Academic Press, 
New York and London), 1960. Pp. vii + 361. 
Price 68 sh. 

The book under review is the tenth contri- 
bution to the Pure and Applied Mathematics 
series of Monographs and Text~bovks edited 
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by Paul A. Smith and Samuel Eilenberg on 
behalf of the Academic Press. The book is an 
outgrowth of course of lectures on Modern 
Analysis delivered by the author at the North- 
western University during 1956-57. The main 
purpose of writing this book is best explained 
in the following words of the author about the 
motive of the course of lectures at the North- 
western University : “The purpose of the course 
‘was two-fold: to provide necessary elementary 
background for all branches of modern mathe- 
matics involving analysis and to train the stu- 
dents in the use of this most fundamental 
mathematical tool of our time—the axiomatic 
method”. 

The book is divided into eleven chapters with 
the headings Elements of the Theory of Sets; 
Real Numbers, Metric Spaces ; Additional Pro- 
perties of the Real line ; Normal Spaces ; Hilbert 
Spaces ; Spaces of Continuous Functions ; Differ- 
ential Calculus ; Analytic Functions and Appli- 
cation of Analytic Functions of Plane Topology ; 
Existence Theorems; and Elementary Spectral 
Theory. 

The author throughout lays emphasis on the 
“conceptional” aspect of the notions rather than 
the “Computational” aspect. Although the book 
includes considerable material generally treated 
in courses on “Advanced Calculus’, the point 
of view with which this material is presented 
is entirely different, as the fundamental con- 
cepts of function theory and of calculus have 
been introduced within the framework of a 
theory which is sufficiently general to reveal the 
‘scope, the power and the true nature of these 
concepts. At no stage does the author resort 
to “geometric intuition” in the formal proofs 
of the theorem. The book is self-contained and 
a reader needs only the knowledge of the first 
rules of mathematical logic, mathematical induc- 
tion, and fundamental properties of the set »of 
integers and of the elements of linear algebra 
in addition to a good working knowledge of 
classical analysis as a prerequisite for the study 
of the book. In order to achieve economy in 
space the author introduces from the very outset 
the accepted notations of modern mathematics. 
Besides, a reader, who has worked through this 
introductory course on Modern Analysis, will 
not find himself lost in the maze of the nota- 
tions when he takes to the study of books on 
higher mathematics. 

The treatment of the various topics is lucid, 
clear and rigorous. The book contains a large 
number of well-chosen problems. The problems 
may be regarded in most cases as supplementary 
to the basic text so that it is binding on any 


serious student of the subject to work out all 
these problems. This will not only enrich his 
knowledge of the subject but will also give 
him confidence in his grasp of the fundamentals, 

The book is a valuable addition to the list of 
books on modern analysis. In the opinion of 
the reviewer, the book will be found very suit- 
able as a text-book for the courses on Modern 
Analysis in the Indian Universities. 

P. L. BHATNAGAR. 


Industrial Electric Furnaces and Appliances. 
By V. Paschkis and-John Persson. (lInter- 
science Publishers, New York, London), 1960. 
Second Edition. Pp. 607. Price $ 24-00. 
The revised and enlarged second edition of 

Industrial Electric Furnaces and Appliances 
by V. Paschkis and John Persson is the consoli- 
dated presentation of the earlier two-volumed 
first edition which came out without the colla- 
boration of the second author named in this 
edition. Study and design of electric furnaces 
in general covering as it does thermal and 
electrical problems apart from the chemical 
and metallurgical aspects needs a two-pointed 
view and this has been well met by the two 
authors who are experts in their respective 
fields. 

The book is divided conveniently into 5 chap- 
ters. 

The first chapter which is designated as the 
general part covers the first principles of heat 
transfer—an aspect often neglected by both the 
designer and the operators of furnaces—electri- 
cal laws, and the economic considerations from 
the industrial standpoint. 

The second chapter deals with arc furnaces, 
specifically the open arc furnaces, submerged 
arc furnaces and some special types, like 
skull melting furnaces, cold mould furnaces, 
etc. In all these cases, there is evidence 
of a systematic presentation starting with 
basic principles, thermal and electrical con- 
siderations, general descriptions, furnaces 
parts and operation. Oxygen lancing and in- 
direct stirring which is becoming increasingly 
important have also been rightly touched upon. 
Also the empirical data derived from a wide 
variety of metailurgical processes have been 
correlated with dimensional analysis, giving a 
new approach to the whole problem. 

Resistance furnaces and appliances are 
discussed next under a separate chapter, giving 
details of indirect heat furnaces of the conduc- 
tion, convection and the radiation types ; direct 
heat furnaces and the resistance appliances and 
their role, significance and application. 
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In chapter IV is discussed the induction and 
dielectric heating giving details of general 
aspects, power supply, types of furnaces and 
appliances, design and economic considerations. 
The calculation aspects have been excellently 
dealt with and this would greatly help in 
understanding the basic thermal and electric 
principles. 

Lastly, the fifth chapter deals with the selec- 
tion of furnaces, touching upon the methods of 
selection, energy losses, heating and melting 
processes. 

By and large the book deals only with ther- 
mal and electrical problems with an accent on 
calculations programmed for digital computors 
and the direct analog computors, and is of 
significance to the electrical furnace builders 
and operators and no less to those of fuel-fired 
ones. The text contains some 151 graphs, 233 
diagrams, 43 tables and 51 illustrations. 

The book has been very well got up and is 
recommended not ony to the builders and de- 
signers of electrical furnaces but also to the 
metallurgical engineer. 


A. A. K. 


Representations of Primes by Quadratic Forms. 
Prepared by Hansraj Gupta, M. S. Cheema, 
A. Mehta and O. P. Gupta. Edited by 
J.C. P. Miller. (Published by the Royal 
Society at the University Press, Cambridge), 
1960. Pp. xxiv+ 135. Price 45 sh. net. 


The tables give, for primes p not exceeding 
100,000 the representation of either p or 2p in 
the forms a? + 5 b2, a? + 6b?, a? +10b?, +13b? 
whenever any representation exists. 
The tables also give, in such circumstances, the 
least value of n such that n2+ 5, 6, 10 or 13 
is divisible by p or 2p, the quotient k being 
given also. 

These results provide useful numerical evi- 
dence concerning the erratic and interesting way 
in which these quantities vary and may contri- 
bute to the understanding of such unsolved 
‘questions as ‘Is the number of primes of the 
form n?2+5 or n= + 6, etc., infinite or finite ? 

The tables contain an introduction which out- 
lines the theory of quadratic fields and of the 
factorization of ideals in such fields. _ V. 


The Living Body, 4th Edition. By C. H. Best 
and N. B. Taylor. (Chapman & Hall Ltd., 
London, W.C. 2), 1959. Pp. 756. Price 45 sh. 
Human physiology is always a. fascinating 

subject having universal interest. It is one of 


those everwidening fields of study where the 
more we know the more there is yet to know. 

“The rapid advances that have been made 
during the last decade in the various disciplines 
of Biology, Biochemistry and Medicine have so 
changed our conceptions regarding the defen- 
sive mechanism of the human body against 
diseases,. the process of immunity, the meta- 
bolic activity of the body and the theory of 
nutrition that any book written on the subject 
soon becomes out of date. One should also be 
wary in accepting new findings till they have 
been well established and passed from the field 
of controversy. These facts have been taken 
into account in preparing the Fourth Edition 
of the book The Living Body—A Text in 
Physiology. 

This edition has also been given a new look 
in size and ‘get-up which readers will find 
more convenient to handle than the previous 
edition. A number of new figures have been 
added and many of the old ones have been 
redrawn and improved. A comprehensive pro- 
nouncing glossary of over twenty pages has 
been appended to the text. A. S. G. 


J. Battan. 
Cambridge 
1959. 


Radar Meteorology. By Louis 
(University of Chicago Press, 
University Press, London N.W. 1), 
Pp. xi+ 161. Price 45 sh. 


Since World War II and especially during 
the last decade radar meteorology has developed 
phenomenally. This development has taken 
place mostly in U.S.A., thanks to a relatively 
small group of organizations which had all the 
facilities for productive research in this field. 
The literature on the subject, however, is 
scattered in journals and out-of-print conference 
reports. Hence the present publication by one 
who can write with authority on the subject, 
setting forth for the first time in book form 
a summarized account of the important 
advances that have been made in radar 
meteorology during the last fifteen years, will 
be welcomed by practising meteorologists and 
students of meteorological science. 

The 150-page book contains 15 chapters. 
The first chapter gives a brief account of the 
principles of radar and the three chief types 
of indicators or display scopes used in weather 
radar, namely, the simple A-scope used to 
identify the source of the back-scattered 
energy, the PPI (plan-position indicator) scope 
specially useful for observations of severe 
storms, and the RHI (range-height indicator) 
scope particularly useful in cloud studies. Then 
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there are chapters on properties, propagation, 
and attenuation of electromagnetic waves. These 
are followed by chapters on micrometeorology, 
namely, radar detection of spherical and non- 
spherical particles and precipitation measure- 
ments. Use of radar in cloud physics research 
has been somewhat extensively dealt with. 
A chapter has been devoted to radar in 
mesometeorology, a term used to designate 
medium-scale meteorological phenomena having 
space and time scales between the microscale 
and the large scale. In this comes the study 
of thunderstorms, squall lines and tornadoes. 
This is followed by a chapter on radar study 
of larger-scale weather systems and precipita- 
tion patterns associated with hurricanes and 
cyclones. Finally there is a chapter on special 
instrumental techniques. 

The book which is profusely illustrated will 
be an indispensable guide book for all those 


working on radar meteorology. 
A. S. G. 


The Plasma Proteins, Vol. II. Biosynthesis, 
Metabolism and Alterations in Disease. 
Edited by F. W. Putnam. (Academic Press, 
New York and London), 1960. Pp. xv +518. 
The book gives an excellent account by 

various authorities on topics relating to 

biosynthesis, metabolism and alterations in 
disease of the plasma proteins. The opening 
chapter contains an account of the structure 
and functions of human serum lipoproteins by 

F. T. Lindgren and A. V. Nichols. A valuable 

contribution by W. H. Fishman brings together 

results of extensive studies on plasma enzymes. 

H. A. Antoniades has given a critical account 

of hormones found in plasma in the normal 

state. The subject of blood coagulating system 
present in plasma has been ably dealt with by 

R. G. Macfarlane. The comparative biochemis- 

try and embryology of plasma proteins found 

in different animals have been critically re- 
viewed by R. L. Engle and K. R. Woods. 

The subject of biosynthesis of plasma proteins 

has been exhaustively dealt with by H. S. 

Anker. The fascinating subject of alterations 

in plasma proteins in disease has been critically 

reviewed by M. L. Petermann. F. W. Putnam 
has given an account of the subject of abnormal 
serum globulins. The important subject of 
genetic alterations in plasma proteins of man 

has been dealt with by D. Gitlin and C. A. 

Janeway. 

In the preface to the book, the editor F. W. 

Putnam has stated that the purpose of the 

treatise is to present an authoritative, inter- 
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pretive and integrative account of the subject, 
The reviewer feels that the above objectives 
have been amply achieved by the different 
contributors and the editor. The book will 
continue to serve for a long time to come as a 
volume of reference to biochemists and clini- 
cians interested in the subject. The editor and 
the contributors are to be complimented in 
bringing out this volume of outstanding value 
in a field in which rapid advances have been 
made during recent years. 

M. SWAMINATHAN. 


Advances in Organic Chemistry : Methods and 
Results (Vol. 2). Edited by Ralph, A. 
Raphael, Edward C. Taylor and Hans Wyn- 
berg. (Interscience Publishers, New York), 
1960. Pp. vii +504. Price $15.00 


The useful publications under “Advances in 
Organic Chemistry” have been continued and 
Volume 2 has appeared with the following con- 
tents: Alkenylmagnesium Halides, Dialkoxy- 
dihydrofurans and Diacyloxydihydrofurans as 
Synthetic Intermediates, Ethynyl Ethers and 
Thioethers as Synthetic Intermediates, Ketene 
in Organic Synthesis, Nuclear Magnetic Reso- 
nance in Organic Structural Elucidation, Hydro- 
genation-Dehydrogenation Reactions, Ultra-violet 
Photochemistry of simple unsaturated: systems, 
The Chemistry of muscarine. As a man work- 
ing in the field, I have already been benefited 
by the appearance of this Volume. Particularly 
welcome is the inclusion of “The Chemistry of 
Muscarine”, and I would look forward to the 
inclusion of the following topics in future 
volumes : Gibberellic Acid, Recent Developments 
in the Application of Borohydrides and Diborane, 
Zone Refining Technique. 


D. K. BANERJEE. 


Darwin’s Place in History. By C. D. Darlington. 
(Oxford, Basil Blackwell; Macmillan & Co., 
Ltd., London, W.C. 2), 1959. Pp. iv +101. 
Price 9sh. 6d. 


The centenary of the publication of the 
“Origin of Species” by Charles Darwin was 
celebrated recently. At such a time there is 
usually an attempt to gloss over the failings 
and to highlight the achievements. The pas- 
sage of a century should enable a critical 
appraisal of Darwin’s place in history without 
being troubled by the feeling that a great figure 
should not be dissected. The book under re- 
view, therefore, is unusual in that it attempts 
such analysis. 

The biologists of the 19th century were rather 
chary abdéut “quoting the more important ante- 
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cedent authorities”. Darwin was no exception. 
The reader of the Origin is given the impres- 
sion that the whole problem of evolution came 
to the fore only with the voyage of the Beagle 
and that Darwin’s theory was something new. 
The passing reference to the views of his grand- 
father, Erasmus Darwin, gives the impression 
that he merely “anticipated the erroneous 
grounds of opinion and the views of Lamarck” 
(p. 33). This does not appear to be an accu- 
rate evaluation. Erasmus Darwin while con- 
ceding that heredity may be soft and may be 
capable of alteration by the environment also 
suggested that changes can occur as a result of 
competition and selection and envisaged even 
“sexual selection”, an idea elaborated later by- 
his grandson. 

The belief that heredity may be soft, that 
the environment may direct the variation even 
before it arises and that inheritance of the 
effects of use and disuse may be responsible 
for evolution was nothing new. But when 
Lamarck combined these ideas into a working 
hypothesis, biologists suddenly became aware 
of the opposition between the roles of direction 
and selection in evolution and the possibility 
or otherwise of experimental verification. 

The first to record their disagreement were 
three medical men, Wells, Lawrence and Pri- 
chard. Lawrence, a Professor at the Royal 
College of Surgeons, emphasized in his book, 
Natural History of Man (1819), that “neither 
climate nor food nor civilization nor govern- 
ment had any influence on the differentiation 
ef races” (p. 18). This scientific approach to 
the problem ignoring, as it did, persons and 
proprieties became anathema to the church and 
state. Since persecution and ruin faced him, 
he wisely suppressed his book and prospered 
in life! 

“Darwin’s unawareness of what his contem- 
poraries were thinking matched his unaware- 
ness of what his predecessors had written” 
(p. 27). The views of Darwin and Wallace do 
not also appear to be identical. Wallace repudi- 
ated the views of Lamarck. Darwin, while 
emphasizing the role of natural selection, con- 
ceded the possibility of the inheritance of 
acquired characters. “He leaves open a line 
of retreat from caused to directed, the line he 
was later with unnoticed steps to follow” (p. 26). 

Samuel Butler tried to destroy, what he 
called, the myth of Darwinism by indicating 
how the ideas of Darwin were nothing new. 
Yet another source unacknowledged by Darwin 
has recently been brought to light. Edward 
Blyth analysed in three articles (1835-37) a 
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variety of problems relating to evolution with 
a view to substantiate his belief in the stability 
of species. 

Jenkin, a Professor of Engineering in London, 
marshalled arguments against evolution in 
general and natural selection in particular. He 
emphasized that variations may be of different 
types, that they may be abrupt and discontinu- 
ous and .that they may breed true without 
blending quite contrary to what was envisaged 
by Darwin. Deferring to Jenkin’s arguments, 
Darwin gradually retreated from natural selec- 
tion in successive editions of the Origin and 
presented the view that the environment may 
cause as well as direct the change. His theory 
of pangenesis was intended to bolster up the 
Lamarckian mode of inheritance. Darwin’s 
theory of evolution became thus very difficult to 
“distinguish from anybody else’s theory of evo- 
lution” (p. 40). 

Some of the discoveries of Mendel were antici- 
pated by Charles Naudin in a paper which 
appeared a year earlier (1864) than that of 
Mendel (1865). Hooker’ invited Darwin’s 
attention to the above publication. Unable as 
Darwin was, to appreciate the impact of the 
earlier discoveries on cellular basis of reproduc- 
tion or the difference between one and two 
grain pollinations or between the first and second 
generation hybrids, the particulate theory of 
heredity was not appreciated by Darwin. In- 
heritance of acquired characters is inconceivable 
if one accepts Mendelian interpretation of 
heredity. 

This 100-page essay on Darwin’s place in 
history is a challenging booklet and provides 
stimulating reading. But how far the reader 
will agree with the different issues raised is a 
moot point. 

M. K. SUBRAMANIAM. 


Report of the Rothamsted Experimental 
Station for 1959. (Harpendon, Herts, Eng- 
land). Pp. vii+ 103. Price 10 sh. 


Rothamsted Experimental Station needs no 
introduction to Agricultural Research workers. 
The Report of the Station for 1959 gives as 
usual the summary of work done in the various 
departments now over twelve in number. The 
report reveals a number of problems, influencing 
the range and aim of research and the attention 
bestowed to meet the needs of the farmer. In 
addition to distinctly useful subjects as fertiliser 
use and plant protection, the report deals with 
a number of subjects of ultimate importance, 
such as international language for computors, 
identity of biological active materials, potential 
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plant nutrients and virus distribution in infested 
plants. 

A remarkable instance, how a warning to 
spray the beet-root crop against Aphids in- 
creased the yield by 25% on an average, and 
in some cases, even 100% is reported. It is 
mentioned that the spraying technique was 
initiated only in 1957. The short general report 
of the Director of the Institute at the beginning 
of the volume, on “the range and aim of 
research” is a valuable summary of the posi- 
tion of Agricultural Research and would prove 
extremely useful to those who are still sceptical 
about the practical values of Agricultural re- 
search. Another good feature of the repcrt is 
a valuable abstract of scientific papers given ai 
the end. 

The report contains information of funda- 
mental value and it is certain a perusal of this 
report from the oldest and the most famous 
agricultural research centre will be of great 
interest to workers all over the world. [K. R. 


Medicinal Chemistry. (2nd Edition). Edited by 
Alfred Burger. (Interscience Publishers, 
New York), 1960. Pp. xiii+ 1243. Price 
$ 37-50. 

‘Medicinal chemistry’ is a branch of science 
rather difficult to define and to delimit. A 
medicinal chemist must be experienced in 
organic chemistry, physical chemistry, bio- 
chemistry, pharmacology, microbiology and 
many phases of medicinal therapeutics. Besides 
isolation, characterization, elucidation of the 
structure and the synthesis of compounds 
likely to be helpful in alleviating suffering, 
medicinal chemistry is also concerned with the 
understanding of the chemical and biological 
mechanisms involved in its action and in 
establishing relationship between chemical 
structure and biological activity. 

Rapid development in all these fields during 
the last decade has necessitated the publication 
of the second edition of this comprehensive 
treatise. The extremely difficult task of 
synthesizing and presenting the vast material 
from such varied disciplines in a lucid manner 
has been ably handled. Assistance of more 
than thirty contributors has been utilised in 
presenting the specialized topics discussed in 
this volume. 

The volume is not merely a compendium on 
drugs; the scope of the text envisages struc- 
tural analysis and synthesis of important 
medicinal chemicals; briefly presents the 
methods of biological testing; and discusses 
biochemical mechanisms of drug action. 


Reviews 


Science 


The book is addressed principally to the more 
advanced readers. The contribution by a large 
number of scientists, specialists in their own 
domain, hes given the volume a status of an 
authoritative treatise, to be considered as a 
standard work of reference in medicinal 
chemistry. 

M. 


Books Received 

Advances in Analytical Chemistry and Instru- 
mentation (Vol. I). Edited by Charles 
N. Reilley. (Interscience Publishers, New 
York), 1960. Pp. vii+ 445. Price $ 12.00. 


Mechanism in Radiobiology, Vol. II: Multi- 
cellular Organisms. Edited by M. Errera and 
A. Forssberg. (Academic Press, New York; 
India: Asia Publishing House, Bombay-1), 
1960. Pp. xiii+ 395. Price $ 13-00. 

Advances in Geophysics, Vol. 6: International 
Symposium on Atmospheric Diffusion and Air 
Pollution. Edited by F. N. Frenkiel and P. A. 
Sheppard. (Academic Press, New York; 
India: Asia Publishing House, Bombay-1), 
1959. Pp. xvii+ 471. Price $12.00. 


Toxic Phosphorus Esters—Chemistry, Metabol- 
ism and Biological Effects. By Richard D. 
O’brien. (Academic Press, New York ; India: 
Asia Publishing House, Bombay-1), 1960. 
Pp. xii + 434. Price $ 14.50. 


Organic Chemistry. By C. W. Wood and H. K. 
Holliday [Butterworth & Co, (Pub.) Ltd, 
London W.C. 2], 1960. Pp. xxii-+ 321. 
Price 21 sh. : 


Cytology and Evolution. By E. N. Willmer. 
(Academic Press, New York; India: Asia 
Publishing House, Bombay-1), 1960. Pp. 
x +430. Price $10.00. 

Biological Activities of Steroids in Relation to 
Cancer. Edited by G. Pincus and E. P. 
Vollmer. (Academic Press, New York ; India: 
Asia Publishing House, Bombay-1), 1960. 
Pp. xvi + 530. Price $ 15.00. 

Symposium on Comparative Biology, Vol. I: 
Comparative Biochemistry of Photoreactive 
Systems. By M. B. Allen. (Academic Press, 
New York; India: Asia Publishing House, 
Bombay-1), 1960. Pp. xii + 437. Price 
$ 12.00. 

Classical Electricity and Magnetism. By E. S. 
Shire. (Cambridge University Press, London 
N.W. 1), 1960. Pp. xvi+ 396. Price 45 sh. 

Inorganic Chemistry. By C. W. Wood and A. K. 
Holliday [Butterworth & Co, (Pub.) Ltd, 
London W.C. 2], 1960. Pp. viii + 393, Price 
21 sh, 
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SCIENCE NOTES AND NEWS 


Award of Research Degree 

Andhra University has awarded the D.Sc. 
Degree in Physics to Miss P. R. K. L. Padmini 
for her thesis entitled “Ultrasonic studies in 
liquid states”. 

Karnatak University, Dharwar, has awarded 
the Ph.D. Degree in Physics to Messrs. V. M. 
Korwar and M. I. Savadatti for their theses 
entitled “Electronic Transition moment varia- 
tion in aluminium oxide band system” and 
“Spectroscopic study of methyl alcoho] flames” 
respectively. 


Indian Society of Genetics and Plant Breeding 


At the Twenty-first Annual Meeting of the 
Society held at Roorkee on January 3, 1961 
the following Office-bearers were elected : 

President—Dr. E. K. Janaki Amma] ; Vice- 
Presidents—Dr. A. R. Gopal Ayengar, Dr. A. B. 
Joshi; Secretary—Dr. M. S. Swaminathan ; 
Councillors—Dr. S. M. Sikka, Dr. S. Govinda- 
swamy, Prof. P. N. Bhaduri, Dr. B. S. Kadam, 
Shri G. P. Argikar, Dr. K. Ramiah; Editor— 
Dr. B: P. Pal. 


Rafi Ahmed Kidwai Memorial Prize 


The First Rafi Ahmed Kidwai Memorial Prize 
for significant research in the field of Agricul- 
tural Botany was awarded in September 1960, 
to Dr. B. P. Pal, Director, Indian Agricultural 
Research Institute, New Delhi, for his out- 
standing contributions in the field of wheat 
breeding and genetics and for evolving the 
famous Pusa wheat varieties. This is one of 
the eleven prizes instituted by the Indian Coun- 
cil of Agricultural Research in 1958, to com- 
memorate the memory of the late Shri Rafi 
Ahmed Kidwai, Union Minister of Food and 
Agriculture. 


International Congress of Radiation Research 


The Second International Congress of Radia~- 
tion Research will be held at Harrogate, York- 
shire, England, August 5th to 11th, 1962. It is 
sponsored by a Committee set up at the First 
Congress at Burlington, Vermont, in 1958, and 
by the Association for Radiation Research. The 
programme will be concerned with the physical, 
chemical, biological and medical effects of radia- 
tions, particularly ionizing radiations. Research 
workers in these fields will be invited to proffer 


original papers and reports of new experimental 
work. A brochure will be available in April 
1961. Information may be obtained from 
Dr. Alma Howard, Secretary-General, the 
Second. International Congress of Radiation 
Research, Mount Vernon Hospital, Northwood, 
Middlesex, England. 


Sixth Congress on Theoretical and Applied 

Mechanics 

The Indian Society of Theoretical and Applied 
Mechanics held their Sixth Congress in Delhi, 
on December 24-26, 1960. It was preceded by 
a one-day symposium 6n High Speed Compu- 
tation Methods and Machines arranged by the 
Society jointly with the Internationa] Business 
Machines Corporation. 

The half-hour addresses were delivered by 
R. Sauer (W. Germany), J. Kampe de Feriet 
(France), H. Zorski (Poland), H. B. Squire 
(England), H. Langhaar (U.S.A ) and G. N. 
Meshcheryakov (USSR). R. Sauer spoke on 
three-dimensional problems in gas dynamics 
and showed the application of characteristic 
grid methods to unsteady planar and steady 
spatial gas dynamic problems. J. Kampe de 
Feriet described the statistical mechanics of 
linearized plane sound waves in a perfect gas 
filling the whole space. H. Zorski gave a review 
of Polish papers and some new results on plates 
with discontinuous boundary conditions. H. B. 
Squire spoke on the theory of radial jet flows 
and described experimental work concerned 
with such flows. H. Langhaar gave an account 
of the general theory of stability of conserva- 
tion system. G. N. Meshcheryakov spoke on 
the nature of self-excited vibration in metal- 
cutting processes. 

In each of the two technical sessions on 
Fluid dynamics, and Elasticity and allied topics 
some twenty papers were presented and dis- 
cussed. The next Congress will be held at the 
Indian Institute of Technology, Bombay, in 
December 1961. 


I.C.A.R. Grant to Current Science for the Year 
1959-60 
The Current Science Association acknowledge 
with thanks the grant of subsidy of Rs. 3,000 
for the year 1959-60 from the Indian Council 
of Agricultural Research, towards printing of 
Current Science, 
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Central Building Research Institute, Roorkee 


The 48-page Annual Report of the Central 
Building Research Institute, Roorkee, for the 
year 1959-60 shows a record of increased acti- 
vity both on the research side and on the practi- 
cal side of the dissemination of the results of 
research not only to government departments 
but also to manufacturers of buildng materials, 
contractors and others who are primarily con- 
cerned with them. The Building Materials 
Division’s investigatidns during the year on 
clay and cementitious products, mortars and 
renderings, paints and polishes are mentioned 
in brief. The Soil Engineering Division reports 
the tests carried out on the safe allowable pres- 
sure on sandy soils. This section undertook 
during the year subsoil explorations and testing 
at the site of seven public buildings to be built 
in Delhi. 

The division which goes under the name of 
Efficiency of Building has reported its activities 
on acoustical, thermal and illumination studies 
of buildings, ventilation and climatology studies, 
connected with building designs. 

The latter half of the report contains matters 
dealing with administration, publications and 
equipment. 


Fertilisers and Rice Production in India 

In an article on “what fertilisers could do 
to increase world food production” Dr. H. L. 
Richardson of the Imperical Chemical Indus- 


tries Ltd., discusses the field experiment results 


of the fertiliser programmes carried out in 
some of the agriculturally less-developed 
countries like China, India, Ghana and Mexico. 
The crops selected for. study are the chief 
cereal crops: in each country. About the pos- 
sibilities of increasing rice production in India 
Dr. Richardson has the following to say: 

Bringing together the information from 
various publications, I found an average res- 
ponse of rice to fertilisers in India of 590 lb. 
of rough or paddy rice per acre. This is the 
combined effect of nitrogenous and phosphatic 
fertilisers, applied where needed, at 30 1b. each 
of nitrogen and phosphate per acre. Figures 
for the average unfertilised yield in the trials 
are not available, but the overall average yield 
of paddy rice in India—most of which is un- 
fertilised—in 1,140lb./acre. On this basis the 
direct response to fertilisers is 52%. 

The effects of other methods of agricultural 
improvements and their interactions with ferti- 
lisers could be reasonably estimated as 20% 
increase due to improved crop varieties, another 
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20% for cultural methods, and 10% for pest 
and disease control, the total being 50%. Adding 
this to the direct response to fertilisers, the 
combined effect of fertilisers and other develop- 
ments proceeding simultaneously would be 
about 102%. In other words, present rice 
yields would be doubled. The average im- 
proved yield of rice in India would then become 
2,300 lb. of rough or paddy rice per acre, which 
appears to be a realistic figure. It lies, for 
example, between the present average rice 
yields in Malaya (2,000 lb./acre) and in Formosa 
(2,700 Ib./acre). 

By modern standards the rates of application 
used in the Indian fertiliser trials were low 
ones: this was because (a) Indian farmers 
are unaccustomed to handling chemicals, and 
(b) the varieties of rice now grown in India 
cannot make use of much nitrogen. As the 
farmers gain experience and better rice 
varieties are produced, heavier rates of fer- 
tiliser use will become practical. From fer- 
tiliser response curves I estimate that 80 lb. 
of nitrogen per acre, used on improved varieties 
along with phosphate and potash at % cwt. per 
acre, where needed, would produce an average 
direct response of 1,0401lb. of paddy rice per 
acre in India, or 91% of the present average 
yield. Adding to this another 50% for other 
agricultural improvements would give an over- 
all increase in yields of 140%, with an average 
production of 2,7001lb. of paddy rice per acre. 

With further improvement and intensification 
of farming, that is likely to occur in India 


under the stress of hunger, we may well expect. 


that average yields of 3,000lb. per acre will 
eventually be achieved if not in this generation 
then in the next. There is certainly no 
climatic barrier as such to obtaining high rice 
yields in India. In officially observed com- 
petitions, Indian rice farmers have already pro- 
duced yields on individual fields of from 8,400 
to 11,200 lb. of paddy rice per acre.—(Advance- 
ment of Science, 1961, 17, 474). 


Long-Distance Signals Via Moon 


Pye and Co. engineers working in conjunction 
with scientists of the Radio-astronomy divisions 
at Jodrell Bank and Sydney successfully trans- 
mitted on February 24, 1961, the first long- 
distance message via the moon from Britain to 
Australia. The message consisted of telegraph 
and teleprinter signals. At Jodrell Bank, the 
giant radiotelescope was used for outward trans- 
mission, and the signals were received in 
Sydney by a new radiotelescope installed by 


124 

thy 
Ar 

Rz 
j Mc 
| of 
Sp 
1) 

ex 

908 
(fe 

the 
vel 

cor 

196 

A. 

a 

bee 

tior 
7 
hea 

are 

so 
mo. 

alo 

det 
stre 
scal 

T 

tain 

ay face 
12°! 

The 
syst 

and 

T 
x ima 

eler 

or } 
The 

con’ 


No. 3 
March’ 


the CSIR organization. It will be recalled that 
on May 14, 1959, signals were transmitted to 
America from Jodrell Bank via the moon. 


Raman Spectrum of Gaseous CF, 


There have been only two investigations so 
far of the Raman Spectrum of tetrafluoromethane 
in the gaseous state. The first was the early 
investigation by Yost et al., in 1936, and the 
second a more recent one by Claassen in 1954. 
Monoston and Weber have reported the results 
of their preliminary investigations on the Raman 
Spectrum of CF, under high dispersion using 


a 21-ft. concave grating and employing the 
excitation technique developed by Stoicheff. 
They obtain well-resolved vibration-rotation 
bands. The fxmdamental vibrations occur at 
908-5cm.— (aj, 435-0cm.—1 (e), 1283-0cm.-! 
(f.) and 631-2cm.' (f,). The resolution of 
the bands in the present method is found to be 
very favourable for the direct evaluation of the 
coriolis coupling coefficients—(J. Chem. Phys., 
1960, 33, 1867). 


A Zone Plate Spectrometer for the Far Infra- 
Red 
A spectrometer based on a Fresnel zone plate 


as the focusing and dispersing element has 
been constructed for use with infra-red radia- 


between 354 and 80x. 


The instrument is intrinsically simple. A 
heated nichrome coil and a Fresnel zone plate 
are mounted on opposite ends of a 4-m. I-beam 
so that the zone plate produces a series of 
monochromatic images of the source disposed 
along the axis of the instrument. A bolometer 
detector mounted on a carriage moves along a 
straight track attached to the I-beam so as to 
scan the spectrum. 

The zone plate is of the reflecting type, con- 
taining 234 half-wave Fresnel zones. The sur- 
faces of the even-numbered zones are raised 
12:5 above those of the odd-numbered zones 
to give a maximum optical efficiency at 50+. 
The zone radii are calculated to make the 
system free from spherical aberration at 68 « 
and to give the zone plate a focal length of 
73-5cm. at that wavelength. 

The zone plate focuses “a monochromatic 
image of the source directly on the bolometer 
element with no intervening collimating mirrors, 
or movable slits, as in a grating spectrometer. 
The simplicity of this design leads to ease of 
contruction and good lightgathering power. 
—(Nature, 1961, 189, 212.) 
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Whistlers 


Whistlers are electromagnetic radiations of 
natural origin found in the audio-frequency 
band of the radio spectrum where they normally 
appear as quasi-musical tones of descending 
pitch. Their source is in the earth’s outer iono- 
sphere, the exosphere, which is now shown to 
extend to-much greater height than was believed 
a decade ago. Whistlers have provided con- 
siderable information on the exospheric electron 
density, but an understanding of their origin 
requires a knowledge of the positive ions and 
their distribution in the exosphere. One view 
is that solar protons, injected into the earth’s 
magnetic field, provide the bulk of the positive 
ions. Another view considers the exosphere 
to be populated by hydrogen which has diffused 
from the lower ionosphere and ionized by 
charge exchange or some other process, and has 
been trapped in the earth’s magnetic field. 
These conflicting ideas only emphasize the need 
of measurements of the positive-ion constituents 
of the exosphere. 


In a paper contributed to the Canad. J. Phys., 
1960, 38, 1642, Barrington and Nishizaki have 
reported results of analyses, by a_ specially 
developed filtering technique, of four low-alti- 
tude whistlers observed in Japan. Employing 
a model exosphere in which it is assumed that 
above some transitional level the positive ions 
are mostly hydrogen, an estimate of 1,000 knt 
for the height of the transitional level is 
obtained. 


New Theory of Universe—Explosive Evolution 
Rather than ‘Steady State’ 


An intriguing question in Astronomy has 
been “was the universe created in an instant 
or has it always looked much the same as it 
does today ?” 

Professor Martin Ryle, Professor of Radio- 
Astronomy at Cambridge, in a paper presented 
to the Royal Astronomical Society on February 
10, 1961, has put forth a new theory of the 
universe based on his intensive study of distant 
radio-emitting galaxies. The new theory leads 
to the conclusion that the universe has “evolved” 
from an initial explosion of highly compressed 
matter. 

The evolutionary theory grew out of Einstein’s 
general theory of relativity and was given 
impetus in the 1920’s, when it was observed that 
all the galaxies were receding from the earth 
as in the pattern of an “explosion”. In 1948, 
however, Bondi, Gold, and Hoyle proposed an 
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alternative picture which avoided the necessity 
for a single moment of “creation” and which 
did not involve any large-scale changes in the 
universe. According to this view, the universe 
was everlasting, and, in order to explain the 
recession of galaxies, they suggested that new 
matter was being continually created every- 
where throughout space and that this matter 
condensed to form new galaxies to replace those 
lost to view as the expansion continued. 

The possibilities of distinguishing between 
these two pictures has been a major theme in 
the programme of the great optical telescope. 
In the “steady state’ model, the density of the 
galaxies would have been just the same in 
the past as it is now. In the evolving, or 
“explosion”, model, on the other hand, the den- 
sity is getting progressively less. 

We cannot observe nearby galaxies for long 
enough to detect any change in their density 
but, since light from the most distant galaxies 
has taken some thousands of millions of years 
to reach the earth, observers, in effect, see them 
as they were that time ago. Thus we can 
compare distant and nearby regions of space and 
look for differences both in density and consti- 
tution. On the explosion model, distant galaxies 
will appear to an observer younger than nearby 
ones, while on the steady-state model each 
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volume of space will contain a mixture of 
young and old galaxies. 

The new science of radio-astronomy has made 
it possible to probe deeper and deeper into 
space—possibly to distances of 8,000 million 
light-years, or four-fifths of the observable 
limits of the universe, because at distance of 
about 10,000 million light-years the speed of 
recession of the galaxies exceeds that of light, 
and neither light nor radiowaves from them 
can reach the earth. 

Investigations, therefore. have been carried 
much further than was hitherto possible by 
optical means, and the conclusion reached by 
Professor Ryle and his associates is that the 
steady-state model cannot represent the actual 
universe. It is observed that radio-emitting 
galaxies are more densely distributed in the 
most distant parts of the universe than at lesser 
distances. 

Steady-state protagonists are by no means 
convinced, however, and Professor Fred Hoyle, 
Professor of Astronomy at Cambridge, has said 
that much more work would be necessary, and 
that before he could accept the evolutionary 
theory it would have to be shown that no new 
galaxies were forming.—(British Information 
Service.) . 
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fewer children ... happier families 


_ InJamshedpur, groups of workers’ wives gather in the evenings 
, at the seven maternity and child welfare clinics run by 
‘Tata Steel. Here, trained advisers tell them about the baneful 
| effects of improvident parentage and distribute 
| contraceptives at cost price to ensure planned parenthood. ” 
: More such units are being set up. Jamshedpur is - 
the first city in India where, since 1959, Fa 

_ oral contraceptive pills are being tested out 

on a fairly extensive scale. 


' An important feature of these efforts is 

' male sterilization operations being 

' carried out since 1951 under the guidance 

_ of Dr. Harbans Lall, who is in the 
forefront of a devoted group of 

' workers engaged in popularising family 

' planning in Jamshedpur. A Fellow of 
London’s Royal College of Surgeons, 
Dr. Lall has so far been responsible 
for carrying out over 475 

operations successfully. 

i In keeping with the national objective 
of curbing the runaway growth of 
population, pioneering work is being done 
in Jamshedpur . .. a city where industry 
is not merely a source of livelihood 

but a way of life. 


=~y 


JAMSHEDPUR 


THE STEEL CITY 


The Tete Ison and Stecl Company Limited 
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INSIST ON 
“QUICO” 
PRODUCTS 


“ QUICO ” 
WATER-BATH 


Electrically heated from 220/230 volts AC/DC universal mains, fitted with self-ejection type immer- 
sion heater to avoid burnouts of the apparatus, if accidentally boiling pan works dry. The bath is made 
of hard-rolled copper sheet, tinned inside & outside duly, painted grey, fitted with constant leve}| 
arrangement and concentric rings, complete with plug and cord for direct connections to laboratory 


mains. 
Please Contact Sole Selling Agents: 
UNIQUE TRADING CORPORATION 
221, Sherift Devji Street, BOMBAY-3 
Phone: 30011 Gram: ‘“‘ UNILAB’’ 


THE SUMMIT SURGICALS 


\ 27/29, POPATWADI, KALBADEVI ROAD 
| BOMBAY 2 


Grams: “SURGESUMIT” 


Furnishers of 


LABORATORY APPARATUS 

SCIENTIFIC INSTRUMENTS 

SURGICAL AND HOSPITAL 
REQUISITES 


New Price List on Request 
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ZOOLOGICAL SPECIMENS 
REQUIRED BY 
LABORATORIES 
AND 
INSTITUTIONS 


Consult : 


Bombay Biological House 
Dealers in Zoological Specimens 
119, Hindu Colony, Dadar, Bombay 14 


Established 1941 
Gram: PHERETIMA 


BOROSIL 


LABORATORY GLASSWARE 


such as 


FLASKS, BEAKERS, CONDENSERS, 

MEASURING FLASKS, MEASURING 

CYLINDERS, PIPETTES & ANY 

SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 


APPARATUS CO. (PRIVATE) LTD. 
CHOTANI ESTATES, PROCTOR ROAD 
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KINDLY CONTACT US: 


* Physics Instruments. 
Laboratory Glassware and Thermometers. 
* Laboratory Porcelainware and Silicaware, 
* Balances, Analytical, Physical and Chemical. 


* Student’s Microscopes and all other require- 
ments for Biology Department. 


* Ovens, Incubators, Centrifuges, Etc. 
* Laboratory Chemicals. 


* Movie Projectors, Slide/ Filmstrip Projectors, 
Epidiascopes, Public Address System, Tape 
Recorders and Cameras for Research 
Work. 


M/s. INDSALES 
Corporation 
11, HORNIMAN CIRCLE 
BOMBAY-1 


Grams : ‘ANALYTICAL’ 


TEMPO LABORATORY EQUIPMENT |f 


ELECTRIC OVEN 


TEMPO INDUSTRIAL CORPORATION 
(PRIVATE) LTD. 
Sonary Road, Paranjpe ‘B’ Scheme, BOMBAY-57 
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SK YREX 


‘High Silica low expansion heat proof resistant 
giassware of best class for laboratory and industry 


Manufactured by 


UW Industries (Private)Ltd. 


Sole Selling Agents 
MERCANTILE UNION PRIVATE LTD. 
309, Bepin Behary Ganguly Street, Calcutta !2 
Phone : 22-5778 


pay for precision 


BUY IRL PRODUCTS 


PRECISION 
OPTICAL 
MEASURING 
INSTRUMENTS 


XS 


India’s Leading Manufacturers 


INSTRUMENT RESEARCH 
LABORATORY LTD. CALCUTTA. 
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: P-3, B K. PAUL AVENUE, CALCUTTA-S 


LABORATORY 
GLASS APPARATUS 


Really Dependable Balance for Degree 
Classes and Research Laboratories 


Sensitiveness 1/10th mg. 
Capacity .. 200 gm. 
Catalogue on Request 


Sole Selling Agents: 


GHARPURE & CO. by: 
P-36, ROYAL EXCHANGE PLACE EXTN. Keroy (Private) Lid. 
GALGCUTTA 1 BANARAS CANTT. . :: CALCUTTA 10 


Gram: “ MEENAMO” Phone : 22-2061 


"Calcutta Telephone No. is 24-3840" 


VERY RELIABLE INDIGENOUS SUBSTITUTES MADE IN INDIA 
OF GUARANTEED ANALYTICAL REAGENTS HIGH VACUUM 
MAY BE FOUND IN ROTARY PUMP 


“BASYNTH” 
Brand All Indian materials and construction 


ANALYTICAL REAGENT 


Acid Hydrochloric 
Acid Hydrochloric Fuming 
Acid Sulphuric 
Acid Nitric 
Acid Nitric Fuming 
Acid Acetic Glacial 
Ammonium Hydroxide 
Benzene 
Toluene 
Xylene 
Petroleum Ether 

BASIC & SYNTHETIC CHEMICALS 
a Buty! Alcohol Etc., Etc. | (PRIVATE) LTD. 
Basic & Synthetic Chemicals (Private) Ltd. |} —_p.o, Jadavpur University, CALCUTTA 32 
P.O, Jadavpur University, Calcutta-32 
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AND 
ACCESSORIES 


FOR 
QUANTITATIVE ANALYSIS & RESEARCH WORK 


Light sources like Arc Lamps with uni- 
versal movements, precision slits, mount- 


ings for spectrographs, cameras, micro- 
photometers, etc., etc. 


* STANDARD’ RHEOSTATS Entirely Our Manufacture 


SINGLE, DOUBLE & FOUR~TUBE | For full particulars, please write to : 
COVER A WIDE RANGE | THE GENERAL 
FOR USE IN | ENGINEERING AND SCIENTIFIC CO. 
LABORATORIES & WORKSHOPS WALTAIR, VISAKHAPATNAM-3 
(Ss. INDIA) 
Made by: Grams: ELECTRONIC” 
THE STANDARD SCIENTIFIC i] Technical Adviser: 


INSTRUMENTS Co. | i Dr. |. RAMAKRISHNA RAO 
115, BRODIES ROAD, MADRAS 28 M.A. PH.D. (CAL.).. D.Sc. 


Just Published 


COIR 


ITS EXTRACTION, PROPERTIES & USES 


A consolidated account of the various aspects of coir technology: 


* Extraction of Coir 

* Structure & Properties of Fibre 

* Spinning, Weaving, Dyeing & Printing 

* Production of Ropes, Cordages & Other Coir Products 
* Marketing & Trade 


Pp. vi+54 Royal 8vo Rs. 6-00 


PUBLICATIONS DIRECTORATE, CSIR 


RAFI MARG, NEW DELHI 1 
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Dependable 
and accurate 
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KAYCEE 
4 Scientific 


Instruments 
for Industries and Educational Institutions 


4 BAJA] ELECTRICALS LTD. 


(Formerly RADIO LAMP WORKS LTD.) : 
BOMBAY CALCUTTA NEW DELHI- MADRAS KANPUR PATNA INDORE » WARDHA GAUHATI 
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BAUSCH & LOMB °* 


announce the 


For details of this modern miracle in the field of high power 


microscopy please watch this page in the next issue of this journal 


SOLE AGENTS 


MARTIN & HARRIS (Private) LTD. 


(SCIENTIFIC DIVISION) — - 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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SEIFERT X-ray Diffraction Apparatus § 
ISO-DEBYEFLEX IIIA 


* Identity of a material by comparison of ouparmaes and determination 


of quantities of the various crystalline components * Precision determination 
Offer of lattice constants * Texture determination in fibres, wires, tin, ete 
a precise * Investigation of the atomic structure and structural defects in crystals, e.g 
A quartz oscillators and transistors * Determination of electron distribution 
solution density in crystals * Determination of crystallite sizes in the sub-microscopie 
to the range * Fluoroscopic analysis of compact and liquid substances. 4 
problems 
such as * Determinalion of molecular form and size in diluted solutions 
proteins and virus * Determination of the snarling degree in solutions of fibl 


molecules * Determination of characteristic factors of irregular powders ong 
jellies (internal surface, range of inhomogeneity, form factor). 


The apparatus gives satistectory results in testing laboratories as well as in the industrial field 


. SOLE DISTRIBUTORS 


THE SCIENTIFIC INSTRUMENT CO. LTD, 


ALLAHABAD, BOMBAY, CALCUTTA, MADRAS, NEW DELHI : 
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